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ACCEL Technical Assistance 


At ACCEL Technologies, we believe customer service and technical 
support are as important for total customer satisfaction as quality 
software and documentation. Should you need assistance at any time 
during your design, we have provided four convenient ways to get help: 


= On-Line Help within the programs. 
= Complete, illustrated documentation. 
= Tango-BBS 24 hour electronic bulletin board service. 
= Telephone technical support. 
On-Line Help 


All Tango software programs include an on-line Help utility which may 
be accessed at any time within the program. The Tango Series II 
programs feature a context-sensitive Help facility which provides one or 
more screens of information on whichever command is in progress at 
the time you ask for help. 


The Tango Reference Manuals 


You'll find a common format and writing style across all of our 
products’ documents. Each Reference Manual is organized into the 
same sections--Introduction, Tutorial, Reference, Command Summary, 
and Appendix/Index--giving the documentation a familiar, friendly 
"look and feel," just like the software. The Reference Manual should 
answer nearly any question on a specific command, or on design 
operations which may involve several commands. 
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Tango-BBS 3 619/554-1018 


ACCEL Technologies operates a 24 hour electronic bulletin board 
service in San Diego at the telephone number above. It operates at 
300/1200/2400 baud, 8 data bits, 1 stop bit, no parity, and is available to 
all users. To log into the system, use your first and last name, city and 
state in response to the log in prompts. The system will allow you to 
assign a password for future access. 


Features of Tango-BBS include a listing of bulletins on Tango software 
products and update information, the ability to leave messages for 
ACCEL or other users, and upload/download directories for leaving or 
receiving both ACCEL and user supplied programs and data. 
Telephone Technical Support 619/554-1000 
ACCEL provides telephone technical assistance during normal business 
hours (8:00 am to 5:00 pm, Pacific time). Have your software license 
number ready when calling in, as we cannot answer your questions 
without it. To help us serve you better, please review the Pre-call 
Check List in the Appendix of your Reference Manual prior to calling. 
Tango Software Update Log 

Use the following to log in receipt and installation of software updates. 
Program Title 

License Number 


DATE VERSION COMMENTS 
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Tango Service Bureau Directory 


ACCEL Technologies, Inc. has compiled a directory of various service 
bureaus, which is available at no charge to Tango customers. 
Organized by state and company name, the directory includes service 
companies providing circuit board design, plotting, fabrication and 
assembly. 


The listings were compiled from magazine advertisements and 
recommendations from our users. Although the listings are checked 
and verified annually, it is by no means complete. If you would like to 
recommend a service bureau be added to the listing or have additional 
information, please feel free to contact ACCEL. By providing this 
directory, we are making no endorsements nor does ACCEL make any 
guarantees or assume any liability for services rendered. 


To receive your free copy, contact us by mail or fax and request the 
Service Bureau Directory. Merely provide your name, mailing address 
and Tango license number. 


Independent Tango Designers (ITD) Directory 


ACCEL has also compiled a list of independent board designers who 
are available to provide circuit board design assistance on a contract 
basis. The designers listed in this directory have been solicited from 
Tango software users and have stated their availability to provide design 
services using Tango products. 


The ITD Directory is updated annually. If you wish to be listed as an 
independent Tango designer please contact ACCEL Technologies, Inc. 
The directory is available as a free service to our customers who may 
require additional design help from time to time. By providing this 
directory, we are making no endorsements nor does ACCEL make any 
guarantees or assume any liability for services rendered. 


To receive your free copy, contact ACCEL by mail or fax and request 


an ITD Directory. Just provide your name, mailing address and Tango 
license number. 
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Change Notification 


Mail or FAX this form to ACCEL Technologies, Inc., to let us know 
about any change in name, address or other pertinent information. 


Product Name License # 
OLD INFORMATION 


Name 


Title 


Company Name 

Address 1 

Address 2 

City State ZIP 
Phone 

FAX 


NEW INFORMATION 


Name 


Title 


Company Name 
Address 1 
Address 2 
City State ZIP 
Phone 
FAX 
Compiled by Date 
Send to: ACCEL Technologies, Inc. 
6825 Flanders Drive 
San Diego, CA 92121 
FAX: 619/554-1019 
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Tango-Schematic V 1.20 Release Notes 


Introduction 


These Release Notes supplement the Tango-Schematic Reference 
Manual and supersede all previous Release Notes with the most recent 
information on: 


Installing Tango-Schematic Page 1 
New Features Page 4 
Other Considerations Page 21 
Listing of Release Files Page 24 
Library Support Page 25 


North American buyers of Tango software receive the first year of the 
Update Service free, if the enclosed License Registration Card is 
returned within 30 days of purchase. (International customers should 
contact their authorized distributor for the local update policy). All 
customers world-wide are eligible for a 90-day warranty from the time 
of original purchase per the terms outlined in Appendix F, ACCEL 
Customer Support, in the reference manual. Again, your License 
Registration Card must be returned to be eligible for warranty service. 
If you have not already done so, please complete the card and mail it 


right now. 


Installing Tango-Schematic 


The Tango-Schematic Reference Manual contains complete 
information on installing the software. In particular, it describes 
INSTALL, a program which automatically copies (and decompresses) 
programs and libraries from the release disks onto the hard disk. 
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Graphics Cards Supported By Tango-Schematic 


Tango-Schematic is supplied with thirteen graphics drivers which 
support the following graphics adapters: 


ATI800 


EGA 


EVXEGA 


GEN800 


GEN1024 


HERCULES 


MCGA 


ORC800 


ORC1024 


PARA800 


TIGA 


VGA 


VSEVDLX 


VSEV720 


VSEV800 


VSEV1024 


ATI VGAWONDER Adapter (800x600, 16 colors) 
Enhanced Graphics Adapter (640x350, 16 colors) 
Everex EV-654 Graphics Adapter (640x350, 16 colors) 
and 6400 


GENOA SuperVGA_ Adapter 5400 


(800x600, 16 colors) 


GENOA SuperVGA Adapter 5400 and 6400 


(1024x768, 16 colors) 

Hercules Graphics Controller (720x348, monochrome) 
IBM MCGA (640x480, monochrome) 

Orchid ProDesigner VGA Plus (800x600, 16 colors) 
Orchid ProDesigner VGA Plus (1024x768, 16 colors) 
Paradise VGA (800x600, 16 colors) 

All modes to 1024x768, 16 colors. 

IBM Video Graphics Array (640x480, 16 colors) 
Video 7 Vega Deluxe (640x480, 16 colors) 

Video 7 VGA (720x540, 16 colors) 

Video 7 Fastwrite (800x600, 16 colors) 


Video 7 VRAM (1024x768, 16 colors) 


The INSTALL utility automatically loads the driver of your choice. If 
you later wish to change drivers, refer to the above listing for the name 
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of the driver, then use the /g option described in Section 3.5.4 of the 
reference manual. 


Installing V1.20 as an Update 


To install V1.20 of Tango-Schematic as an update to a previous version 
of the program, follow the normal installation instructions which utilize 
the INSTALL program. 


Version 1.20 will read libraries from previous versions, so you may 
maintain any custom libraries you have created. You should install the 
new versions of the supplied libraries, however, since they now contain 
pattern information that is useful with Tango-PCB. 


WARNING 


If you have added custom parts, or edited supplied parts in any 
of the libraries supplied with a previous version of Tango- 
Schematic, you should rename those libraries before installing 
V1.20. If you fail to rename the older libraries, installing the 
new version will overwrite the older libraries and any changes to 
them will be lost. For this reason, when creating new 
components it always a good idea to save them in a custom 
library bearing a name of your choice. 
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New Features 
Wildcard Searching 


While browsing a library you may restrict the parts which are displayed 
in the list box. To use this feature position the cursor in the Search key 
field of the library browse dialog box. Enter the key to search for and 
click on Search. The list box will display only the parts matching the 
search key. If no parts are found the list box is left empty. There are a 
few rules to keep in mind when using this feature. Matching is done left 
to right. The * is the wildcard character which matches anything. The * 
may be added to the end of the key and may not be followed by any 
other characters. The default search sequence for a library is *. When 
a new library is selected the search criteria is set to the default. 


Select the desired component from the list. 
2 Ie PTS (eR ar 
TRALEE Se TERRI PRO PRISE PORE EHR nie 
PLACE PART 
LIBRARY BROWSE 


ea 


Desc: Dual J-K FLIP-FLOPS with Clear 
Homogeneous 


Libraries 
DISCRETE.LIB SN74167N 


MOTO_MEM.LIB 
TI_7406.LIB 


Search Key [SN74i= 


Iternate f 
@Normal OIEEE OBctergan 


Size:D VGADEMO.S61 


Use the wildcard search facility to zero in on just those parts that 
interest you. 
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Last Part Selection 


To ease the selection of parts from large libraries, Library Browse 
remembers the last part placed. This results in the highlight being 
restored to the last part and library accessed. 


Component Information 


When browsing a component, Library Browse now displays the total 
number of parts and alternatives that are available for the component 
highlighted. This allows you to know the choices up front. 


INI Files on a Network 


Tango Schematic now supports networks more effectively. In previous 
releases Schematic would always look for SCH.INI in the same 
directory as the executable. Now it will look in the current directory 
first, if SCH.INI is not found, then the executable directory is checked. 
If SCH.INI is still not found, the program uses default values. 


Library Files on a Network 


Tango Schematic library files may now be set to "read only." This 
feature allows library files to be stored on a network and accessed by 
multiple users. Remember that if a library is read only, it cannot be 
modified. 


Edit Pin in the Sheet Editor 


Pins may now be edited in the sheet editor. This allows a pin’s 
designator, name, display or electrical characteristics to be changed. 
Note: Parts with altered pins no longer match the part in the library so 
Post Compile will not group that part. 


Automatic Creation of Child Sheets 
The File Hierarchy command has been enhanced to create sheets while 
navigating a hierarchy. When descending through a hierarchy, if a sheet 


does not exist, File Hierarchy will ask if the sheet should be created. To 
create the sheet press OK, otherwise press <ESC>. 
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Sheet Descriptions Available While Listing 


The File List command will now display the file descriptions if they 
exist. To use this feature press LIST from the File Load dialog box. 
The File List dialog box is displayed. Highlight a file. If the file has a 
description it will appear, otherwise the description will remain blank. 


Next Part or Next Alternative 


While rubberbanding a part outline during Place Part you now have the 
ability to get the next part or the next alternative in a component. To 
get the next part press the P key. To get the next alternative press the A 
key. 


Port Designators and Electrical Type 


Module ports may now have designators and electrical type. This 
feature facilitates hierarchy diagrams when you don’t want to descend 
the hierarchy. If a module port has a designator and a electrical type 
and you choose not to descend the hierarchy net list, DRC will treat the 
module as a component and the port as a pin. This feature is useful for 
PLD or ASIC design where to want to lay out the internals of the chip 
with a hierarchy diagram, but for the board layout you want it treated as 
a component. 


Resizing Modules 


The Move Endpoint command may now be used to resize modules. To 
resize a module, in Move Endpoint mode, position the cursor over one 
of the four corners of the module and press the <LeftMouse>. An 
outline of the module appears which you are free to move to make the 
module larger or smaller. Module ports will not move as the module is 
resized. They must be moved manually. 


Update Part From Library 
The Edit Part command has a new pushbutton labeled Update. The 
Update button forces the part being edited to be replaced from the 


library. If you change a component in the library this is a convenient 
way to update the sheet to reflect the library changes. 
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Automatic Placement of Wire and Bus Names 


The Edit Wire and Edit Bus commands now automatically place the 
wire or bus name slightly away from a wire or bus relative to the 
position of the cursor. After entering a wire or bus name in the dialog 
box, the initial placement of the name is away from the entity and 
slightly off grid. If the position selected is satisfactory, complete the edit 
command by pressing <LeftMouse> or <Enter>. If you desire a 
different position, move the cursor and the name is rubberbanded as 
before; as soon as the cursor is moved the name will move back on the 
grid. 


No Descend Override 


The Edit Module command has a new check box labeled Do Not 
Descend Hierarchy. This check box overrides the descend option 
selected in Post Compile for the selected module. This allows a design 
which contains multiple hierarchy such as PCB design and ASIC design 
to operate differently. You may want to descend into the PCB design 
but not descend into the ASIC design. 


Saving Backups 


The Save Backup checkbox has been moved from File Save to Setup 
Options. This allows backups when a quick save is performed by 
clicking on the filename on the status line. 


Snap-To-Pin 


The Snap-to-pin feature has been enhanced to allow snapping to the 
end of the pin from anywhere over the pin. As before, the wire must be 
collinear with the pin. 


Info Net 


The Info Net command displays the name of a net. To display a net 
name, position the cursor over a wire. Press <LeftMouse> or 
<Enter>. From the selection point, the net is followed until a name is 
encountered. A dialog box is displayed that lists the net name. If the 
net is not named, <Untitled> is shown. This handy command may be 
used while in the middle of other commands. 
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Info Status 


The Info Status command displays a dialog box presenting system 
memory and how many Schematic entities are on the sheet. 


Hit Continue or <Esc> to resume. 
TANGO SCHEMATIC V1.2Z@a SHEET STATUS 


Free Memory: 996671 
Sheet Dimensions: 17.606" x 11.8600" 


Attributes : 5 i 4 Ports : B 
6 
53 


Buses ; : Text strings: 
Junctions : 16 : Vires : 


Schenatic Filenane: D:\NSCHNSHEETSNDEMO .S81 
Current Directory : D:\NSCH 


Disk Size: 33443848 Disk Space Free: 12947456 


The Info Status command dialog box. 


Nets Highlight 


The Nets Highlight command changes a net to the highlight color, 
making it easy to visibly see all segments of a net. To highlight a net, 
position the cursor over a wire or pin. Press <LeftMouse> or 
<Enter>. From the selection point the net is followed until all wires 
and pins that belong to that net are highlighted. To clear the highlight 
press <LeftMouse> or <Enter> over an area that is not a net. 


Nets Identify 


The Nets Identify command displays the name of a net and lists all 
nodes which are part of the net. To identify a net, position the cursor 
over a wire or pin. Press <LeftMouse> or <Enter>. From the 
selection point the net is followed until all wires and pins that belong to 
that net are found. A dialog box is displayed that lists the net name and 
all the nodes that belong to the net in the format: Reference 
Designator - Pin Designator. If the net is not named <Untitled> is 
shown. When finished press <Continue> to return to editing. 
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User and Predefined Attributes 
The flexibility of attributes has been greatly increased with this version. 


Attributes are characteristics that are attached to an entity and tell 
Tango Schematic about that entity. An entity is a Bus, Junction, 
Module, Part, Pin, Port, Sheet or Wire. Attributes may also be output 
from Tango Schematic through the netlist processor. Attributes may be 
displayed in the library editor, the sheet editor, both editors or not 
displayed at all. Tango Schematic supports two flavors of attributes, 
Predefined and User-Defined. 


Predefined attributes are built into the editor and may be required 
based upon the owner entity. Predefined attributes include Designator, 
Description, File, Name, Pattern, Type, and Value. Pattern is new with 
this release and describes the PCB pattern to be used for a component. 


User-defined attributes as the name implies are attributes that you may 
define. User-defined attributes may be used as personal notations 
within the schematic much like text. The advantage of attributes over 
text is that if the entity is also moved or deleted then the attribute is 
moved or deleted. User defined attributes may also be output to an 
EDIF net list. The Tango-format net list does not support user-defined 
attributes. 


As an example, if you use a PCB design package that recognizes a 
property called TRACKWIDTH, attach that attribute to one wire in the 
net, setting the value to the correct width. When the net list is 
generated that net will have the attribute TRACKWIDTH set to the 
width you assigned. 


User defined attributes are also used for PSpice net list generation (see 
PSpice Net List Format below). 


To add or modify attributes use the command Edit Attribute which is 
described under that command. 


Copy Arc 
The Copy Arc command allows an arc to be copied from one position to 


another. Copy Arc is only available in the Library Editor. To use Copy 
Arc move the cursor over the arc to be copied. Press <LeftMouse> or 
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<Enter> to select the arc. An outline of the arc appears, move the 
cursor to the new arc position and press <LeftMouse> or <Enter> to 
fix its position. 


Copy Attribute 


The Copy Attribute command allows an attribute to be copied from one 
position to another. Copy Attribute, is only available in the Sheet 
Editor. Copy Attribute can copy Bus, Module, Part, Sheet, or Wire 
attributes. To use Copy Attribute move the cursor over the attribute to 
be copied. Press <LeftMouse> or <Enter> to select the attribute. An 
outline of the attribute appears. Move the cursor to the new attribute 
position and press <LeftMouse> or <Enter> to fix its position. 


Copy Block 


The Place BlockCopy command became the Copy Block command with 
this release. The change was in name only. All other functionality of 
the command remains as documented in the Reference Manual. 


Copy Bus 


The Copy Bus command allows a bus to be copied from one position to 
another. Copy Bus is only available in the Sheet Editor. To use Copy 
Bus, move the cursor over the bus to be copied. Press <LeftMouse> 
or <Enter> to select the bus. An outline of the bus appears. Move the 
cursor to the new bus position and press <LeftMouse> or <Enter> to 
fix its position. 


Copy Junction 


The Copy Junction command allows a junction to be copied from one 
position to other. Copy Junction is only available in the Sheet Editor. 
To use Copy Junction, move the cursor over the junction to be copied. 
Press <LeftMouse> or <Enter> to select the junction. An outline of 
the junction appears. Move the cursor to the new position and press 
<LeftMouse> or <Enter> to fix its position. 


Copy Line 


The Copy Line command allows a line to be copied from one position 
to another. Copy Line is available in both Editors. To use Copy Line, 
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move the cursor over the line to be copicd. Press <LeftMouse> or 
<Enter> to select the line. An outline of the line appears. Move the 
cursor to the new position and press <LeftMouse> or <Enter> to fix 
its position. 


Copy Module 


The Copy Module command allows a module and all its associated 
ports to be copied from one position to another. Copy Module is only 
available in the Sheet Editor. To use Copy Module, move the cursor 
over the module to be copied. Press <LeftMouse> or <Enter> to 
select the module. An outline of the module appears. Move the cursor 
to the new position and press <LeftMouse> or <Enter> to fix its 
position. 


Copy Part 


The Copy Part command allows a part and all its pins to be copied from 
one position to another. Copy Part is only available in the Sheet Editor. 
To use Copy Part, move the cursor over the part to be copied. Press 
<LeftMouse> or <Enter> to select the part. An outline of the part 
appears. Move the cursor to the new position and press <LeftMouse> 
or <Enter> to fix its position. As the part is copied, if the increment 
part designator check box in Setup Options is enabled, then the part 
designator is incremented by the step value. 


Copy Pin 


The Copy Pin command allows a pin to be copied from one position to 
another. Copy Pin is only available in the Library Editor. To use Copy 
Pin, move the cursor over the pin to be copied. Press <LeftMouse> or 
<Enter> to select the pin. An outline of the pin appears. Move the 
cursor to new pin position and press <LeftMouse> or <Enter> to fix 
its position. As the pin is copied, if the increment pin designator or 
increment pin name check box in Setup Options is enabled, then the pin 
designator or pin name is incremented by the step value. 


Copy Polygon 
The Copy Polygon command allows a polygon to be copied from one 


position to another. Copy Polygon is only available in the Library 
Editor. To use Copy Polygon, move the cursor over the polygon to be 
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copied. Press <LeftMouse> or <Enter> to select the polygon. An 
outline of the polygon appears. Move the cursor to the new polygon 
position and press <LeftMouse> or <Enter> to fix its position. 


Copy Port 


The Copy Port command allows a port to be copied from one position 
to another. Copy Port is only available in the Sheet Editor. To use 
Copy Port, move the cursor over the port to be copied. Press 
<LeftMouse> or <Enter> to select the port. An outline of the port 
appears. Move the cursor to the new port position and press 
<LeftMouse> or <Enter> to fix its position. Some things to 
remember about ports are: a module port cannot be copied from one 
module to another module, the ending position for a module port must 
be over a module, and the ending position for a free or global port 
cannot be over a module. 


Copy Rectangle 


The Copy Rectangle command allows a rectangle to be copied from one 
position to another. Copy Rectangle is only available in the Library 
Editor. To use Copy Rectangle, move the cursor over the rectangle to 
be copied. Press <LeftMouse> or <Enter> to select the rectangle. 
An outline of the rectangle appears. Move the cursor to the new 
rectangle position and press <LeftMouse> or <Enter> to fix its 
position. 


Copy Symbol 


The Copy Symbol command allows a IEEE symbol to be copied from 
one position to another. Copy Symbol is only available in the Library 
Editor. To use Copy Symbol, move the cursor over the IEEE symbol to 
be copied. Press <LeftMouse> or <Enter> to select the IEEE 
symbol. An outline of the IEEE symbol appears. Move the cursor to 
the new symbol position and press <LeftMouse> or <Enter> to fix its 
position. 


Copy Text 
The Copy Text command allows text to be copied from one position to 


another. Copy Text is available in both editors. To use Copy Text move 
the cursor over the text to be copied. Press <LeftMouse> or <Enter> 
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to select the text. An outline of the text appears. Move the cursor to 
the new text position and press <LeftMouse> or <Enter> to fix its 
position. 


Copy Wire 


The Copy Wire command allows a wire to be copied from one position 
to another. Copy Wire is only available in the Sheet Editor. To use 
Copy Wire, move the cursor over the wire to be copied. Press 
<LeftMouse> or <Enter> to select the wire. An outline of the wire 
appears. Move the cursor to the new wire position and press 
<LeftMouse> or <Enter> to fix its position. As the wire is copied, if 
the Increment Wire Name check box in Setup Options is enabled, then 
the wire name is incremented by the step value. 


Edit Attribute 


The Edit Attribute command allows attributes to be added and 
modified on an entity. Attributes may be attached to Buses, Junctions, 
Modules, Parts, Pins, Ports, Sheets and Wires. Edit Attribute is 
available in both editors. 


To use Edit Attribute, select Edit Attribute from the menu and position 
the cursor over the entity to be edited. Press <LeftMouse> or 
<Enter> and a dialog box appears with a title of the entity being 
edited, such as Edit Part Attributes. 


Press <RightMouse> or <Esc> to cancel the Edit Attribute 
command. 


To add a new attribute to the entity, enter the type of entity into Name, 
if you are not sure about the available choices, press List. Remember 
that only predefined attributes are shown in the choice list box. For 
user defined attributes, any text string is valid. Now enter the attributes 
value in the Value field. Select the display type (none, sheet, library, or 
both) and press Add. 


To delete an attribute, select an attribute from the list box by 


highlighting it. The Name and Value fields should be updated. Now 
press Delete. 
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To modify an attribute, select the attribute from the list box by 
highlighting it. The Name and Value fields should be updated. Change 
the value field to the new data. Press Add, you will be prompted with a 
overwrite dialog box. Press Continue and the list box should reflect the 
changes. 


To complete the edit, press OK, which will update the database. 
Futurenet Net List Format 


To generate a Futurenet compatible net list, select the Post Netlist 
command and click on the select button for Futurenet Netlist. 


Futurenet Pin List Format 


To generate a Futurenet compatible pin list, select the Post Netlist 
command and click on the select button for Futurenet Pinlist. 


P-CAD Net List Format 


To generate a P-CAD compatible net list, select the Post Netlist 
command and click on the select button for P-CAD Netlist. 


PSpice Net List Format 


To generate a PSpice compatible net list, select the Post Netlist 
command and click on the select button for PSpice Netlist. 


To create a Schematic that will generate a correct PSpice net list, follow 
the following procedures: 


PSpice requires the pins of components to be in a specific order. Most 
parts in our normal libraries do not match this order. We have included 
a PSpice library, which has the pins in the correct order. If you need a 
component that is not in our PSpice library you must create the 
component yourself making sure that the pin designator order is the 
same as required by PSpice. As an example, for part Q2N2217 PSpice 
requires the pin order to be collector, base, and emitter. In trans.lib 
Q2N2217 the designators are collector=c, base=b, emitter=e. In 
pspice.lib Q2N2217 the designators are collector=1, base=2, 
emitter =3. 
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The power supplies provided by the PSpice library include VCC, VSS, 
VDD and VEE. These components are two-node DC batteries with an 
inherent ground node, represented by a "0." This is required by PSpice. . 
The non-inherent node is represented as "VCC", "VSS", etc. There 
should only be one of these symbols placed per design. If multiple 
power symbols are needed, use the symbols in DISCRETE.LIB for the 
extras. 


Any data that you wish transferred to the PSpice net list, such as model 
information, must be transferred as attributes. Attributes may be 
attached to the sheet in which case they are design attributes, or to the 
component in which case they are component attributes. All PSpice 
attribute names must start with "PS". The data you want in the netlist 
should be entered in the value field. As an example, if you want a 
transistor to have a model of QNL, attach a PPMODEL attribute to the 
part and give it a value of "ONL". If you want to define the QNL model, 
attach a PSMODEL attribute to the sheet and give it a value of 
"MODEL ONL NPN(BF=80 RB=100 CCS=2PF TF=0.3NS ...". All 
sheet attributes must be attached to the top sheet of a hierarchy. An 
attribute value is limited to 80 characters. 


New Pacifier 


The pacifier has changed in this release. The current pacifier is now a 
stop watch. This pacifier is much smaller than the previous version. 
This allows for quicker draw and clear of the pacifier and for more 
information to be displayed about what’s going on. Commands that 
draw information to the screen, such as Post Compile, can now have a 
pacifier. The title of the activity causing the pacifier is placed in the 
prompt line. The status line is used to indicate the state of the activity. 


Autopanning 


Autopanning is now available in the Sheet Editor. To enable 
Autopanning select the check box in Setup Options. To force the 
system to autopan up, down, left or right, move the cursor slightly 
beyond the screen edge and an autopan will occur, moving the cursor 
over one-half of a screen. To autopan diagonally, move the cursor 
slightly beyond the outside boundary of the hot spots, which are each 
located in one of the four corners of the screen. 
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Zoom Last 

The Zoom Last command will restore the screen window to the 
previous zoom level. You may use successive Zoom Last operations to 
toggle between two locations, or two zoom levels on the schematic. 


Library List Report 


There are now two Library Contents reports. The first lists all 
component names in the library. The second lists the component names 
along with their descriptions. 


Off-Sheet Connection Report 


The Off-Sheet Connection report lists all the sheets on which a net is 
referenced. 


Keystroke Macros 


Tango-Schematic now allows you to record keystroke macros in a file 
called SCH.KEY. Macros may be recorded two ways: 


= Using the Key hot spot. These macros are permanently "bound" 
to the E key or <MiddleMouse> (ona three-button mouse). 
These are called default macros. 


u Using the Keys command accessed through the Main Menu. 
These macros are called bindable macros and can then be 
"bound" to hot keys of your choice. Tango-Schematic includes a 
set of predefined macros. 


Default Macros 


Click on the Key hot spot or type K to record the default keystroke 
macro. 


The macro recorded using the Key hot spot becomes the default macro, 


listed in the Macro list box, accessed using the Keys command and is 
always bound to E or <MiddleMouse>. 
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To record a default macro using the Key hot spot: 


= Click <LeftMouse> on the Key hot spot to initiate the default 
- macro command. The hotspot will change from Key:Off to 
Key:Rec to indicate that you are now recording. 


= Execute the command sequence for the macro. For example, 
run the Place Line command and draw a rectangle. 


= Click on the Key hot spot to stop recording. The hotspot will 
now change to Key:Off. The macro keystrokes have been 
recorded. To stop recording within a dialog box, use <Alt K>. 


Position the cursor on the worksheet where you want to execute the 
macro. 


Press E or <MiddleMouse> and the macro will play back what you 
recorded, in this case, a rectangle. 


To change the default macro, repeat the steps to record a new 
command sequence. 


The Key hot spot changes to reflect the current record mode: 


= \Key:Rec---recording is on. 
a Key:Off---recording if off. 


= Key:Pse---recording has been paused. 
Bindable Macros 


Use the Keys command to record keystroke macros and bind them to 
the keys of your choice. 


The Tango-PCB PLUS Keys command allows you to assign a sequence 


of commands to any key. Pressing the key will then run all the 
commands in sequence. 
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The following are some general features and requirements of the 
keyboard macros: 


Macros must have names and may optionally be bound to a hot 
key. 


Macros may be bound to multiple keys. 


Macros may have only one name. If you try to add a macro that 
already exists, an overwrite warning is displayed. 


Macros may be bound to [F1-F10], [<Alt>F1-F10], [<Ctrl>F1- 
F10], [<Shift>F1-F10] or [<Ctrl>A-Z], except <Ctrl>H, 
<Ctrl>I and <Ctrl>M. 


By default, macro files will be recorded in the file SCH.KEY. 
The SCH.KEY file behaves identically to .INI files for network 
support. 


The menu selection for macros is Keys on the main menu, which 
will immediately display the Keys dialog box. 


You may not bind the default macro which appears as 
DEFAULT in the Keys dialog box. This macro is only bound to E 
or <MiddleMouse >. 


Recording And Execution Procedures 


To record a macro, run the Keys command, which displays the Keys 
dialog box (see figure below). 


The macro commands are as follows: 


a Delete (to delete a macro) 


a Execute (to execute a macro) 


w Record (to record a macro) 


s Rename (to rename an existing macro) 
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To record a macro: 
= Enter a macro name and, optionally, a hot key. 
= Select Record. The program will verify that a macro of that 
name does not already exist. If one does exist, you will be 
asked to Retry, Rewrite, or Cancel the command. Once the 


name has been accepted, the dialog box is removed. 


= Perform the keystrokes required inside the macro. 


Delete, Execute, Record or Renane the macros. 
(AS Se re 


TMS4464—12N 


am? 


Define macro names, hot keys and definitions in the Keys dialog box. 


You may stop the recording using one of two methods. 
=» Select the Key hot spot or type K. The macro will 
immediately be stopped without a dialog box and the macro 
is added to the library. To stop recording while in a dialog 
box use <Alt K>. 


= Select the Keys command from the menu. A dialog box is 
presented with Stop, Pause and Cancel as the choices. 


If Stop is selected, the macro is completed. 


If Pause is selected, recording is paused. You may now 
perform unrecorded keystrokes and command sequences. 
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To restart the recording, run the Keys command to display 
a second dialog box, with Resume, Stop and Cancel as the 
choices. 


To change the name or key assignment of an existing macro, select the 
desired macro from the list box, enter a new name and/or key 
assignment and click on Rename. 


To delete a macro, select the desired name from the list box and press 
Delete. To remove a binding, select the name from the list box, delete 
the text in the Key field and press Rename. 


There are three ways to execute macros: 


= To exccute a macro assigned to a hot key, just press the hot 
key. 


= To execute the default macro, type E or press 
<MiddleMouse>. 


= To execute a macro not assigned to a hot key, bring up the 
Keys dialog box, select the macro desired and_ press 
Execute. 


For macros that include editing commands, such as Place Line or 


Delete Pad, you must first position the cursor at the point where you 
want the macro to execute. 
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Other Considerations 
Grids 


There seems to be great confusion over the appropriate grid size for 
Schematic entry. We recommend a 100-mil grid. All our pins are 
designed to end on a 100-mil grid. On a 100-mil grid it is quite easy to 
see if a pin and wire are connected even when zoomed out. This is not 
the case at smaller grid levels. If you are tempted to use a smaller grid, 
an alternate solution is to use a larger sheet size and reduce the sheet 
when printing or plotting. 


Net List Formats 


Tango-Schematic currently generates net lists in the EDIF 2.0, 
Futurenet, P-CAD, and PSpice formats, and the Tango net list format 
described in Appendix B of the Reference Manual. Other formats are 
planned for future releases. We will first add those formats most 
requested by our users. If you would like to campaign for a particular 
format, call or fax ACCEL technical support. 


Keyboard Macros 


The Macro scheme implemented is a keystroke recorder. The most 
important thing to remember about macros is that they are’ relative. 
This means that a macro will execute based upon the current settings of 
the system. For example, if you wanted to record a macro to place a 
wire. If you were in Place Wire mode when the macro was recorded 
and in Place Junction mode when the macro is played back, you will 
place junctions not wires. To overcome this situation make sure that 
you set your mode as part of the macro. 


In another example, if you record a macro during which you place 
multi-segment wires and change orthogonal mode (by pressing O) while 
placing the wire, be sure to start the completed macro in the same ortho 
mode as when you began the recording. Otherwise, the resulting 
"shape" of the macro-generated wire will not duplicate the original wire. 


Performance Considerations 


Tango-Schematic has been designed to ultimately accommodate designs 
of unlimited size. To achieve this goal, it is necessary to work with on- 
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disk, rather than in-memory libraries. Similarly, post processing 
features work with temporary on-disk files so as not to limit program 
capacity by RAM memory. 


Our development staff is fine-tuning the various parameters which 
affect the memory-performance trade-off. They offer two suggestions 
to speed up Post Compile, Post Reports, and Post Net Generation 
commands. First, use a disk caching utility such as smart drive or PC- 
CACHE. Second, set the TMP environment variable of DOS to point 
to an available RAM disk. Care must be taken to make sure that 
sufficient space is available -- large designs may require temporary 
working space up to the size of the compile file. Consult your DOS 
manual for more information on environment variables. 


Quantity of Library Components 


The Tango-Schematic package includes comprehensive libraries of 
electronic components which total over 10,500 unique components. 
Throughout our reference manual, and in some of our promotional 
materials, you will note that we have claimed our libraries include over 
11,000 components. 


The discrepancy lies in the fact that in the final build of the libraries, we 
elected to compress the DIODE library to significantly save space and 
reduce access time during part placement. In addition to the 1120 
components which remain in the DIODE library, approximately 1000 
components were removed. The components removed were identical to 
those left in pin designation and pattern, and were different only in that 
they included an alpha suffix to the component name to signify 
tolerance. 


Our experience indicates that most designers do not need the suffix with 
every diode placed, and thus the decision was made to save time and 
space by reducing the library. If your design practices dictate that 
schematics contain suffixes for tolerance, you may simply add a suffix 
with the Place Text command, or use the Library Editor to create 
additional diode components which include a suffix in their name. 


PCB Patterns 


Most library components supplied with this version now have a 
PATTERN attribute attached to the component. The patterns match 
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the patterns in Tango-PCB and Tango-PCB PLUS. If you need to 
change the pattern, use the Edit Attribute command. 


The Tango format net list will pick up the pattern information and pass 
it along to Tango-PCB PLUS, which uses the data for its automated 
component placement facility. 


Generic Library Components 


Most libraries now have generic components. The old names still exists, 
allowing you to decide if you want databook-specific parts or generic 
parts on your sheets. We tried to select the most popular PCB pattern 
for the generic components. The generic components appear first in the 
library browse box. Example: The generic name for SN7400N is 7400. 
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Listing of Release Files 


Tango-Schematic utilizes the INSTALL program to copy and 
decompress libraries of files contained on the release disks. Upon 
completion of the install process, the following files will be found in the 
C:\TANGOI1 (or otherwise specified) directory: 


SCH.DOC If present, this text file contains recent 
information not covered in the Reference 
Manual or these Release Notes. 


SCH.EXE Tango-Schematic program file. 
SCH.MSG Error message and help utility text file. 
xxx. DRV Thirteen graphics driver files described earlier 


in these Release Notes. 


SCHMONO.DAT Monochrome parameters used in creating 


initial SCH.INI file. 

SCHCOLOR.DAT Color parameters used in creating initial 
SCH.INI file. | 

0+ og We YB Ten files containing title block data for the A, 


B, C, D, E, A4, A3, A2, Al, AO sheet sizes 
supplied with Tango-Schematic. 


xxx.BDR Ten files containing border data for the A, B, C, 
D, E, A4, A3, A2, Al, AO sheet sizes supplied 
with Tango-Schematic. 


xxx.LIB Twenty-five library files supplied with Tango- 


Schematic. See the section below on Library 
Support for details on these files. 
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Library Support 


Users of other Tango programs might expect this section to contain a 
listing of the Tango-Schematic libraries. In light of the fact that the 
twenty-five libraries included with the current version include more than 
10,000 components, it would not be practical to list them all here. 


You can obtain a list of the components using the Library Contents 
option in the Post Reports command. Follow the instructions found in 
Section 12.9 of the Reference Manual. 


The SEDCO™ libraries are arranged by manufacturer databooks and 
component type, (ie, TI MEM.LIB), except in the case of TTL 
components, where the libraries are additionally broken into the various 
TTL families, (ie, TI_74ALS.LIB). This should help save disk space and 
access time by permitting you to install and open only those families of 
components required in your designs. Generic components are 
contained in libraries such as CONNECT.LIB and DIODE.LIB. 


The libraries are listed below: 


CONNECT.LIB A collection of common connectors. 

DIODE.LIB A collection of diodes from the Motorola 
databook. 

DISCRETE.LIB A collection of discrete components and other 
miscellaneous components not found in 
databooks. 

INTEL MP.LIB A collection of Intel microprocessors and 


support components. 


MOTO MEM.LIB The Motorola memory databook. 


MOTO MP.LIB A collection of Motorola microprocessors and 
support components. 

NAT _ECL.LIB The National ECL databook. 

NAT LIN.LIB A collection of components from the National 


linear databook. 
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OPTO_ISO.LIB A collection of optoisolators. 

PSPICE.LIB A collection of components that have pin 
designators, and attributes required to generate 
a PSpice net list. 


RCA_CMOS.LIB The RCA CMOS databook. 


SCHEVAL.LIB A collection of assorted components used with 
the tutorial chapter in the Reference Manual. 

TI_5400.LIB The TI TTL databook, 5400 series components. 

TI 54ALS.LIB - The TI ALS databook, 5400 series components. 

TL 54F.LIB The TI FAST databook, 5400 - series 
components. 

TL 54HC.LIB The TI HCMOS databook, 5400 series 
components. 

TI_7400.LIB The TI TTL databook, 7400 series components. 

TL 74ALS.LIB The TI ALS databook, 7400 series components. 

TI_74F.LIB The TI FAST databook, 7400 - series 
components. 

TI_74HC.LIB The TI HCMOS databook, 7400 series 
components. 

TI_ MEM.LIB The TI memory databook. 

TI_PLD.LIB The TI PLD databook. 


TOSH_MEM.LIB The Toshiba memory databook. 


TRANS.LIB A collection of generic transistors from the 
Motorola databook. 


ZILOG_MP A collection of Zilog microprocessors and 
support components. 
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WARNING 


We are constantly working to enhance the libraries supplied 
with Tango-Schematic. Since we anticipate a number of 
components being added in future releases, we strongly suggest 
that users do not modify the ACCEL supplied libraries. 
Custom parts required for particular designs should be placed 
in a user library, CUSTOM.LIB, for example, which will not be 
overwritten when ACCEL supplied libraries in future releases 
are loaded onto your disk. 
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T Introduction 


Congratulations on your purchase of Tango-Schematic! 
Though it may seem like cheating to read the end of a 
book first, we request that you read the end of this book 
first, particularly the License Agreement in Appendix D 


so you’ll know what you’re getting into. Also, please fill 
out and return the Software Registration Form at the 
back of the binder. Registration is required for warranty 
service and notification of software updates. Now we can 
begin. 


1.1 What Is Tango-Schematic? 


Tango-Schematic is a low-cost, feature-rich software package for 
designing and producing electronic circuit diagrams. With Tango- 
Schematic, you can draw and edit your schematic on the computer, then 
produce the drawing on a printer or plotter. The final schematic can 
then be saved on disk for later reference or modification. 


Tango-Schematic runs on the IBM-PC/XT/AT/PS2 series of 
computers and compatibles. The package includes the following 
features: 


= An easy-to-learn user interface for schematic design, including 
pop-up menus, dialog boxes, palettes, hot spots and on-line help. 


= Two graphics editors: the Sheet Editor and the Library Editor. 


= The Sheet Editor provides a graphical interface for creation and 
modification of schematics (and other drawings). 
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The menu-driven Library Editor for creating or modifying 
components graphically on the screen. Components can be 
created from scratch or can be based on existing components in 
the library. 


Support for flat or hierarchical designs. 


More than 11,000 unique SEDCO™ library components which 
can be placed, mirrored and rotated. 


Powerful block operations to copy, move, rotate and delete 
portions of the design. 


Undo command which lets you recover from accidental 
operations. 


A unique set of three grids: absolute, relative and visible. 


Ten sheet sizes (ANSI A-E, ISO A4-A0), with a standard title 
block for each sheet. You also have the option to create a 
custom title block. 


Text rotation and horizontal or vertical stacking. 


A comprehensive set of menu commands and general look and 
feel consistent with the entire family of Tango CAE/CAD 
software products. This familiar interface reduces the “learning 
curve" and makes it easy to add new Tango packages to your 
electronic design system. 


Support for the most popular video devices, including EGA, 
VGA and other high resolution color graphics adapters, as well 
as the MCGA and Hercules Monochrome adapters. 


Support for a host of plotters and printers. 


Support for PostScript and DXF (Data Interchange Format) 
output files. 
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= Complete documentation, including an illustrated reference 
manual, a basic tutorial, an advanced tutorial for component 
creation and modification, and an extensive context-sensitive, on- 
line help facility. 


Tango-Schematic provides pop-up menus, dialog boxes and on-line help 
screens. As a result, you can have the program up and running in an 
afternoon. The task of generating a complete schematic, however, is a 
bit more complex. This manual contains hints and techniques to 
produce high-quality schematic designs. 


We recommend that in the beginning you follow along with the 
Learning Tango-Schematic tutorial (Chapter 4) and scan the rest of the 
manual as needed. The result will be better, faster designs and less time 
wasted on simple mistakes. 


1.2 Manual Organization 


The Tango-Schematic Reference Manual consists of seven main parts: 
Introduction, Sheet Editor Tutorial, Sheet Editor Reference, Library 
Editor Tutorial, Library Editor Reference, Commands and Appendixes. 


INTRODUCTION 

Chapters 1 - 3 

An introduction to Tango-Schematic, including system requirements 
and how to start running the program. 


TUTORIAL---SHEET EDITOR 

Chapter 4 

A tutorial covering the important features of the Tango-Schematic 
Sheet Editor. 


REFERENCE-SHEET EDITOR 

Chapters 5 - 13 

Detailed how-to information on selecting schematic design type and 
creating, saving and plotting/printing your schematic. 
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TUTORIAL---LIBRARY EDITOR 

Chapter 14 

A tutorial covering the important features of the Tango-Schematic 
Library Editor. 


REFERENCE---LIBRARY EDITOR 

Chapters 15 

Detailed how-to information on creating, saving and modifying 
components, and library management. 


COMMANDS 
Chapter 16 
A description of every Tango-Schematic menu command. 


APPENDIXES 

Appendixes A - F 

A list of Tango-Schematic error messages, the Tango net list format, 
pointers on connecting your plotter and generating high-quality plots, 
plus a glossary of terms, and ACCEL Technologies customer support 
information. 


1.3 Manual Conventions 
The following conventions are used in this manual: 


1. The names of all non-alphanumeric keys and key sequences are 
enclosed in angle brackets < >. For example, the Enter (or 
Return) key is shown as <Enter>; the PgUp (Page Up) key is 
shown as <PgUp>. 


The mouse buttons are shown as follows: 
Left mouse button = <LeftMouse> 
Right mouse button = <RightMouse> 


The cursor keys are shown as follows: 
Left arrow key = <LeftArrow> 
Right arrow key = <RightArrow> 
Up arrow key = <UpArrow> 
Down arrow key = <DownArrow> 
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. All text that appears on the screen is shown in bold characters. 
These characters are either typed in by you or are displayed by 
the program or in DOS. For example: 


sch vgademo 


. For syntax examples, all arguments that appear in square 
brackets [ ] are optional. Generally, if you do not enter an 
optional argument on the command line, the program will use 
the default. 


sch [filename] [/g:vga] 


. For syntax examples and program messages, all words that 
appear in italics are descriptive and are not entered or 
displayed exactly as shown on the page. For example, the 
manual describes the following syntax for invoking Tango- 
Schematic and loading a sheet at the same time: 


sch filename 


where filename indicates the name of the schematic sheet. If you 
want to start Tango-Schematic and load the file 
VGADEMO:S01, type: 


sch vgademo 


. The keystroke <Enter> is implied at the end of each DOS 
command and will not be shown in the manual. 


. Unless stated otherwise, keystrokes are not case-sensitive. This 
means that you can enter either upper-case or lower-case 
characters. For example, if you are asked to type the letter A, 
you can type either A or a. 


. In Chapters 4 and 14, places where you may safely quit the 
tutorial without loss of your recent work are indicated by a 
shaded-background, safe-quit message enclosed in a_ box 
outline. 


. The manual refers to a menu command name using the menu 


name first followed by the command name as listed in the 
menu box. For example, if the manual directs you to select the 
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Wire command in the Place menu, it will simply say to select 
the Place Wire command. 


9. The manual includes WARNING and NOTE paragraphs, 
which are indented and printed in italics. A WARNING 
refers to information that can prevent damage to hardware 
or software, including irretrievable loss of your data files. A 
NOTE contains additional topic information and 
recommendations. 


~~ 


2 System Requirements 


2.1 Hardware and Software Requirements 


The minimum hardware requirements for running Tango-Schematic are 
as follows: 


a IBM-PC/XT/AT/PS2 computer or compatible. Tango- 
Schematic uses integer (not floating point) calculations. As a 
result, no gain in speed will be achieved if you install an 
8087 /80287/80387 Numeric Co-processor. However, there is a 
noticeable difference in using a computer with a higher clock 
speed (such as 8 MHz instead of 4.77 MHz) or a more advanced 
processor (such as the 80286 or 80386 instead of the 8088). 


e 640 Kbytes RAM. 
es MS-DOS or PC-DOS, Version 2.1 or greater. 


= Expanded Memory Support. (Optional) The complexity of the 
design determines the number of components, text strings and so 
on that must be stored during the schematic design process. 
While not an absolute requirement for operation of the program, 
expanded memory may become a practical necessity when 
creating schematic designs with several sheets. Tango-Schematic 
supports up to 8 Mbytes of expanded memory conforming to the 
LIM (Lotus/Intel/Microsoft) EMS 3.2 standard, or up to 32 
Mbytes of expanded memory conforming to the LIM EMS 4.0 
standard. Computers based on the 80286 or 80386 processors 
often come with extended memory (that is, memory above 1MB). 
There are drivers that make this memory "look" like expanded 
memory. See the Release Notes for information on expanded 
memory management drivers. 
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Two Disk Drives. One diskette drive (360Kbyte, 720Kbyte, 
1.2Mbyte or 1.44Mbyte) for copying and saving program and 
data files. One hard disk drive for operation. Single-drive 
systems are not suitable. 


Microsoft Mouse. Tango-Schematic works with the Microsoft 
Mouse and any mouse that is 100% compatible. The arrow keys 
are also used to control cursor movement; for small grid sizes the 
combination of the mouse and arrow keys allows fast, precise 
cursor positioning. The mouse is not mandatory; the arrow keys 
can be used for all cursor movement. However, for speed and 
ease of use, the mouse is a worthwhile investment and is strongly 
recommended. 


Color or Monochrome Graphics Adapter. Tango-Schematic is 
designed specifically for use with the following boards: 


ATI VGAWONDER (800 x 600; 16 colors) 

Everex EGA (640 x 350; 16 colors) 

Genoa Super VGA (800 x 600; 16 colors) 

Genoa Super VGA (1024 x 768; 16 colors) 
Headland (Video 7) Fastwrite (800 x600; 16 colors) 
Headland (Video 7) Vega Deluxe (640 x 480; 16 colors) 
Headland (Video 7) VGA (720 x 540; 16 colors) 
Headland (Video 7) VRAM (1024 x 768; 16 colors) 
Hercules (720 x 348; monochrome) 

IBM EGA (640 x 350; 16 colors) 

IBM MCGA (640 x 480; monochrome) 

IBM VGA (640 x 480; 16 colors) 

Paradise VGA Professional (800 x 600; 16 colors) 


See the Release Notes for information on new drivers. 


Color or Monochrome Monitor. A monitor that suits the 
graphics card is required. 
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= Printer. Tango-Schematic supports the following printers and 
their compatibles: 


Apple LaserWriter (PostScript) 

Epson FX/LQ Series (120/240 dpi) 
Hewlett-Packard DeskJet (150/300 dpi) 
Hewlett-Packard LaserJet Plus (150/300 dpi) 
Hewlett-Packard PaintJet (180 dpi, eight colors) 
IBM Proprinter 120/240 dpi) 

IDS 480 (84 dpi) 

Okidata 92 and 192 Series (72/144 dpi) 

Star Micronix (240 dpi) 

Toshiba Series (180 dpi) 


See the Release Notes for information on new printers. 


= Plotter (Pen and Ink). Tango-Schematic is designed for the 
plotter languages listed below. There are numerous plotters 
available which support these plotting languages and they span a 
wide price/performance range. | 


Calcomp 104X (PCI) 
Hewlett-Packard (HPGL) 
Houston Instruments (DMPL) 
Roland DXY 800 


See the Release Notes for information on new plotters. 


2.2 DOS Considerations 


This manual assumes you are familiar with the Disk Operating System 
(DOS) of the computer. Standard operations such as disk formatting, 
copying files and disks, listing directory files, and so on, must be 
understood to be able to run Tango-Schematic. You may wish to refer 
to a DOS manual, your computer’s operating manual and other tutorial 
and reference documentation on the set-up and use of your computer. 
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2.3 The Tango-Schematic Package 
Your Tango-Schematic package contains the following: 


= One Tango-Schematic Reference Manual. 


= The Tango-Schematic software diskettes. Refer to the latest 
Release Notes for a description of the contents of these diskettes. 


= One Software Registration Form. This form should be filled out 
and returned as soon as possible. Registration is required for 
warranty service and notification of software updates. 


—_ 


3 Getting Started 


3.1 A Checklist 


The following checklist shows the steps required to run Tango- 
Schematic. Each step is explained in detail in this chapter. 


ws Make backup copies of the Tango-Schematic diskettes. 


= If you are using a mouse, install and invoke your system’s mouse 
hardware and mouse software driver. 


a Install your EMS memory card and driver. 


ws Install the Tango-Schematic software in a directory on the hard 
disk. 


= Run the Tango-Schematic program to create, modify, view and 
plot or print your schematics. 


3.2 Creating Backup Copies 


We strongly recommend that you make backup copies of the Tango- 
Schematic diskettes, then use these backup diskettes to install the 
software. Computer diskettes are not indestructible. They can incur 
damage from any number of calamities, such as drive problems, 
mishandling, coffee spills and that dreaded static cling. 


All Tango-Schematic programs and files are stored as standard DOS 
files. There are no copy-protection schemes such as hidden files or 
corrupt sectors on the diskettes containing the software. It is a simple 
matter to make a personal backup copy using the DOS COPY 
command. 
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To backup your diskettes, first format an equal number of new 
diskettes. Now copy the files on each Tango-Schematic diskette to a 
newly formatted diskette. Label the backup copies with the same names 
given to the original diskettes and use them as your working copies of 
the software. Store the original Tango-Schematic diskettes in a cool, 
dry place, away from magnetic fields and direct sunlight. 


3.3 Installing The Mouse 


Using a mouse is the quickest and easiest way to select menu 
commands, mark blocks, place wires and buses, draw polygons and 
move the cursor in Tango-Schematic. The program works with the 
Microsoft Mouse, the Mouse Systems PC Mouse, the Logitech Mouse, 
the Torrington Manager Mouse and any other mouse or pointing device 
that conforms to the Microsoft Mouse standard driver. 


If you have not yet installed the mouse in your system, install the mouse 
hardware and software following the instructions supplied with your 
mouse. Most mouse packages include two driver files; MOUSE.COM 
and MOUSE.SYS. Tango-Schematic will work with either one of these 
drivers. 


3.4 Installing The EMS Driver 


Tango-Schematic supports up to 8 MBytes of expanded memory 
conforming to the LIM (Lotus/Intel/Microsoft) EMS 3.2 standard, or 
up to 32 MBytes of expanded memory conforming to the LIM EMS 4.0 
standard. Follow the instructions provided with your computer or EMS 
board for installing the driver prior to starting Tango-Schematic. 
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3.5 Installing Tango-Schematic 


Tango-Schematic comes with a fully automatic installation program. 
Make drive A the default drive by running the following command: 


a: <Enter> 


Insert the diskette labeled Disk 1 in drive A and run the following 
command: 


install <Enter> 


The Tango-Schematic INSTALL program is interactive and will ask you 
questions about your system and prompt you to change diskettes. For 
example, the default installation directory is C:\TANGO, but you can 
change this if you wish. 


Installing Tango-Schematic may require changes to the CONFIG.SYS 
and AUTOEXEC.BAT files. The INSTALL program will ask you 
whether or not you want the program to make these changes 
automatically. If you choose to make the changes manually, the 
INSTALL program will give you instructions on what changes need to 
be made. Also, see Sections 3.5.1 and 3.5.2 below for instructions on 
modifying the CONFIG.SYS and AUTOEXEC.BAT files. 


If INSTALL has modified your AUTOEXEC.BAT or CONFIG.SYS 
files, be sure to reboot your computer before running Tango-Schematic 
so that the new values will become effective. 


You will need a minimum of 4 MBytes of free space on your hard disk 
to install and run Tango-Schematic. 


3.5.1 Modifying The CONFIG.SYS File 


These instructions assume that Tango-Schematic is installed in the 
directory C:\TANGO. Make the appropriate substitutions if you have 
chosen a different installation directory. Before running the Tango- 
Schematic program, check your CONFIG.SYS file to make sure that 
BUFFERS and FILES are set to 16 or more. Since many other PC- 
compatible programs have similar configuration requirements, it is not 
likely that you will have to modify the CONFIG.SYS file. 
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The BUFFERS parameter determines the number of disk buffers that 
DOS allocates in memory when you first boot the operating system. 
The FILES parameter determines the maximum number of files that 
can be opened at one time. Since you are likely to have many schematic 
library files open at once, we recommend you set FILES to 20, the 
maximum allowed under DOS. (For more information on the 
CONFIG.SYS file, consult your system’s DOS manual or any DOS 
book). 


You can display the contents of the CONFIG.SYS file using the DOS 
TYPE command. For example, if your CONFIG.SYS file is stored in 
the root directory, type: 


type \config.sys 
The BUFFERS and FILES information should look like this: 


BUFFERS = 16 
FILES =20 


If BUFFERS or FILES is set to less than 16, use the text editor of your 
choice to modify the CONFIG.SYS file. If the CONFIG.SYS file is 
modified, be sure to reboot the computer before running Tango- 
Schematic. 


3.5.2 Modifying The AUTOEXEC.BAT File 


These instructions assume that Tango-Schematic is installed in the 
directory C:\TANGO. Make the appropriate substitutions if you have 
chosen a different installation directory. When a program is executed, 
DOS searches for the program in the current directory first. If it can’t 
find the program in the current directory, it then searches the 
directories listed in the PATH environment variable. Therefore, you 
should add the directory C:\TANGO to the DOS PATH variable so 
that you can run Tango-Schematic from any directory. 


The best way to do this is to add C:\Tango to the PATH assignment in 
your AUTOEXEC.BAT file. Typically, you will need to have a line in 
your AUTOEXEC.BAT file that looks something like this: 


path=c:\dos;c:\util;c:\tango 
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Again, if the AUTOEXEC.BAT file is modified, be sure to reboot the 
computer or run the AUTOEXEC.BAT command sequence before 
running Tango-Schematic. 


If any of this is confusing to you, we suggest that you go back to Section 
3.5 and allow the automatic installation program to set up the 
CONFIG.SYS and AUTOEXEC.BAT files for you. 


3.5.3 The SCH.INI File 


The INSTALL program creates an initialization file called SCH.INI. 
This file contains the name of the graphics driver selected for your 
system, and a default set of Tango-Schematic parameters. 


When you run Tango-Schematic, the program looks for the SCH.INI 
file in the same directory as the file SCH.EXE. If SCH.INI is not 
found, the program defaults to loading the EGA driver. If SCH.INI is 
found, the program loads the graphics driver specified in the file. The 
program also loads the default start-up parameters from SCH.INI. 


Each time you exit Tango-Schematic, the program automatically saves 
all values for the editing session in SCH.INI. The next time you run 
Tango-Schematic, the program restores these values from the file. This 
allows you to begin each Tango-Schematic session from the exact point 
you left the last one. 


3.5.4 Changing Graphics Drivers 


The automatic installation program will configure Tango-Schematic to 
operate with your graphics device. However, if you wish use a different 
graphics device than that set up with INSTALL, you must start Tango- 
Schematic with the /g command line option to load the new graphics 
driver. 


After entering /g, enter the name of the graphics driver preceded by a: 
(colon). For example, to load the Paradise VGA video card driver, run 


the Tango-Schematic program by typing: 


sch /g:para800 
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This driver overrides the driver specified in the SCH.INI file. The 
program, however, loads all the information in SCH.INI other than the 
graphics driver (such as the color settings). 


For a list of the valid graphics driver names, see the table in the Release 
Notes. 


3.6 Running Tango-Schematic 
To run the Tango-Schematic program, type: 
sch 

After a few seconds, the Tango-Schematic screen is displayed, listing the 
program version number and ACCEL copyright information on the 
prompt line. Tango-Schematic then loads the information from the 
SCHLINI file, restoring the values from the last editing session. You're 
now ready to work on your schematic. 
Tango-Schematic offers the following command line options: 

= The name of a schematic file 

sa The /g option for changing graphics drivers 
The options can be entered in either uppercase or lowercase characters 
and must be preceded by at least one space. These options can appear 
in any order after the Tango-Schematic program name. 


3.6.1 Starting with a Design File 


If you wish to begin work on a particular schematic file, you can load 
and display the file all with one brief command line. Type: 


sch filename 


where filename is the name of the schematic file. Tango-Schematic 
requires an extension of .Snn for the file (all schematic files must have 
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the .Snn extension, where "nn" is a number from 01 to 99). If no 
extension is given, .SQ1 is assumed. When the program starts, the 
specified schematic file is automatically loaded and displayed. You can 
then start editing the file. 


For example, to start Tango-Schematic and load the schematic file 
DEMO:S01, type: 


sch demo 
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4 Learning Tango-Schematic 


4.1 Introduction 


Learning Tango-Schematic is a hands-on tutorial that helps you become 
familiar with many of the program’s features. The purpose of this 
tutorial is to give you the confidence to begin using Tango-Schematic to 
create your own schematic drawings. 


We know that you’re eager to get started. It is a basic human urge to 
run a new software package without thoroughly reading the manual. 
We've done it ourselves once or twice. But we highly recommend that 
you follow the complete tutorial. It is designed to be a quick and 
somewhat painless way to get acquainted with Tango-Schematic. The 
rest of the manual contains reference information that you can read as 
you need it. 


NOTE 


Throughout this tutorial, the terms <LeftMouse> and 
<RightMouse> refer to the left button and right button on a 
mouse, respectively. If your mouse has a center button, it will 
not be used with Tango-Schematic. Additionally, throughout 
this manual, clicking <LeftMouse> is equivalent to pressing 
<Enter> on your keyboard, and <RightMouse> is equivalent 
to pressing <ESC>. 


4.1.1 Scope Of This Tutorial 


The Tango-Schematic program includes two graphics editors: the Sheet 
Editor and the Library Editor. 
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The Sheet Editor provides a graphical interface for creation and 
modification of schematics (and other drawings). 


The Library Editor allows you modify existing components or create 
your own. This editor is available at any time from within the Tango- 
Schematic Sheet Editor, thus providing a fast, seamless way to create 
new components in the middle of a schematic design session. 


This tutorial is intended to help you get acquainted with the basic 
functions of the Tango-Schematic Sheet Editor. 


A second tutorial, Chapter 14, Library Editor---Tutorial, gives you hands- 
on experience using the Tango-Schematic Library Editor. But for now, 
this chapter explains the basics of the Sheet Editor, where most of your 
work will be done. 
The various sections of this tutorial are as follows: 

4.1 Introduction 

4.2 Installation Review 

4.3 Running Tango-Schematic 

4.4 The ACCEL Productivity Interface 

4.5 Setting Up Your System 

4.6 Exercise 1: Loading An Existing File 

4.7 Exercise 2: Creating A New Design 

4.8 Post Processing 

4.9 Output Options 

4.10 Conclusion 
If an error message is displayed during the tutorial, see Error Messages 


in the Appendix for a description of the problem and a possible 
solution. 
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4.2 Installation Review 


Before starting the tutorial, follow the installation instructions in 
Chapter 3, Getting Started. We assume that you have done the 
following: 


Made backup copies of the Tango-Schematic diskettes. 


Installed and invoked your system’s mouse hardware and mouse 
software driver. 


Installed your EMS memory and driver. Tango-Schematic 
supports up to 8 MBytes of expanded memory conforming to the 
LIM (Lotus/Intel/Microsoft) EMS 3.2 standard, or up to 32 
MBytes of expanded memory conforming to the LIM EMS 4.0 
standard. 


Made sure that your CONFIG.SYS file is correctly configured 
for running Tango-Schematic. 


Installed the Tango-Schematic software in a directory on the 
hard disk. 


Configured Tango-Schematic for your system’s graphics card. 


4.3 Running Tango-Schematic 


To run the Tango-Schematic program, enter the Tango-Schematic 
directory and type: 


sch 


After a few seconds, the Tango-Schematic screen is displayed. Now we 
can put the program through its paces. 


NOTE 


Throughout this tutorial, actions that you are to take are 
indented and typed in bold. 
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4.4 The ACCEL Productivity Interface 


In an effort to build a highly productive program interface, ACCEL 
studied engineers’ work habits and design flow, on-screen user 
interfaces from dozens of different software programs and hundreds of 
user comments and suggestions. The result of that study is the screen 
before you, the ACCEL Productivity Interface (API), Figure 4-1. 


“ape Press <Left> or <Enter> at. the wire starting point. 


PLACE: Blockcopy Bus Junction Line Module Part Port Text 4.7.3 
TUS «65.760, 1.166) Place:Vire ? G:166A Size:A <untitled> [EG 


Figure 4-1. The Tango-Schematic screen features the 
ACCEL Productivity Interface. 


The API offers pop-up command menus, dialog boxes, snap-to-grids, 
hot spots, speed palettes and on-line help. The API is a consistent front 
end for all of ACCEL’s electronic design software programs. 
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From this screen, you can: 


= Create 

m Revise 

= View 

= Plot or print your schematic designs 
Let’s take a tour around the screen to familiarize you with the features 
of the API. 


The Tango-Schematic screen is divided into four sections: 


= The Prompt Line (at the top of the screen) 

ws The Status Line (at the bottom of the screen) 
a The four Hot Spots (at the corners) 

ws The Workspace (everything else) 


“napePress <Left> or <Enter> at the wire starting point. 


Prompt Line 


Status Line 


\ 


Cursor Location On-Line Help Current Sheet Size 


Command Mode \ ay id Va nag Sheet 
1 


Oat’ 16.966, 11.966) Place:Wire ? G:166A Size:D UGADEMO.S61 


Figure 4-2. Tango-Schematic’s prompt line and status line 
keep you informed. 
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The following sections cover the basics of using all of the screen 
functions, including cursor movement, the three grids, the pop-up 
menus, the Speed Palettes, the Hot Spots and the on-line help facility. 


4.4.1 The Prompt Line 


Across the top of the screen is a single line of text called the prompt line, 
Figure 4-2. As the program first loads, the prompt line displays the 
usual copyright information. But once you begin running the program, 
the prompt line performs two functions: 1) listing commands and 2) 
prompting you on what to do with each command. 


4.4.2 The Status Line 


Across the bottom of the screen 1s the status line. The status line fields 
are, from left to right: 

a The Cursor Location field (1.e., 5.200, 4.100) 

a The active Command Mode field (i.e., Place: Wire) 

a A ? for accessing the on-line Help utility 

a The Grid Selection field (G:xxxx) 

se The Current Sheet Size field 

a The Current File field (i.e., SAMPLE.SO01) 


4.4.2.1 Cursor Location 


The Cursor Location field shows the current cursor location on the 
workspace. The first number is the X coordinate and the second 
number is the Y coordinate. Coordinates are given in inches, with a 
resolution of 1 mil (0.001 inch). The origin location depends on the grid 
selected, either Absolute or Relative (see below). The default is 
Absolute grid, with the origin at the lower left corner of the screen. 


Move the cursor around the screen a few times, watching as the cursor 
location field numbers flicker, constantly indexing the cursor’s location. 
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4.4.2.2 Command Mode 


The Command Mode field allows you to quickly select any of the Tango- 
Schematic editing operations, which include all of the Delete, Edit, 
Move and Place commands. This field is designed as a quick alternative 
to running these commands from their pop-up menus. 


The Command Mode field is divided into two parts, which are separated 
by a colon (:). The left part shows the menu name (Delete, Edit, Move 
or Place). The right part shows the command name as listed in the 
menu. 


Position the mouse on the left part of the field and press <LeftMouse > 
to cycle forward through the available menu names (which are in 
alphabetical order). Press <RightMouse> to cycle backward through 


the menu names. 


Position the mouse on the right part of the field and press 
<LeftMouse> to cycle forward through the available command names 
(also in alphabetical order). Press <RightMouse> to cycle backward 
through the command names. 


For example, if you select Place as the menu name, the available 
command names to cycle through are Block, Bus, Junct, Line, Mod, 
Part, Port, Text and Wire. 


4.4.2.3 Help (2) 


Perhaps the handiest command available to beginners is the Tango- 
Schematic on-line Help facility. The Help command is context-sensitive, 
matching the message to the currently active command. Just as with the 
rest of the Tango user interface, the on-line help function saves you 
hours of time paging through the reference manual (though the manual 
is more extensive and illustrated). 


Any time you need help with a command during your design session, 
just click over the ? on the status line or type ? on your keyboard. One 
or more screens of information will appear which describe the 
command current at the time you ask for help, Figure 4-3. 
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Up/Down to view entire topic, Index/Next/Previous for other topics. 
02 CEES 0S (SS ee, ST eee ee es ee 


| | Move Bus 
faa 
= 


| Description 


i 
le 
@ 
Move a bus on the worksheet. Select the Move Bus 
bd command from the menu. Position the cursor on the bus 


and press <LeftMouse> or <Enter>. The progran beeps if 
no bus is selected. As you move the cursor, an outline 
of the bus moves across the screen. Press <LeftMouse> 
or <Enter> to place the bus. 


Connections will be rubberbanded if you have enabled 
the Maintain Connections option with the Setup Options 
command. Use Undo to reverse any undesired move 
operation. 

é Cross—Ref erence 

a 


(| Section 9.7.3.1 


lire 
SUReEeEee.?Y. 


GADEMO .S61 
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Figure 4-3. Tango-Schematic features context-sensitive on-line help. 


4.4.2.4 Grid Field 


Tango-Schematic has three workspace grids: Absolute, Relative and 
Visible. The Absolute and Relative Grids are termed snap-to grids. 
When you move the cursor, it will automatically snap to points in these 
two grids. For example, if the Absolute Grid is enabled and its size is 
set to 100 mils, you can only move the cursor in increments of 100 mils. 


The Grid field shows the current snap grid for the workspace (Absolute 
or Relative) and the size of the grid in mils. To toggle between the 
Absolute and Relative Grids, click on the Grid field or type G. 


When you change from Absolute to Relative Grid, you'll be prompted 
to click on a new origin point for the Relative Grid. This can be 
anywhere you want it to be, making it easy to accurately place critical 
items such as text in a title block. 


When the snap grid is set to Absolute, the X,Y coordinates are displayed 
in parentheses on the status line with the origin (0,0) at the lower-left 
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corner of the workspace. The Grid field shows G:xxxA, where xxx is the 
size of the Absolute grid in mils and A stands for Absolute. 


When the snap grid is set to Relative, the X,Y coordinates for the 
Relative Grid are displayed in square brackets on the status line. The 
Grid field now shows G:xxxR, where xxx is the size of the Relative Grid 
in mils and R stands for Relative. 


To select the snap grid and set the size of the three grids, run the Setup 
Grids command. In the Setup Grids dialog box (Figure 4-4), you can 
change the size for each grid by entering a grid size into the Grid Sizes 
boxes. The number can be any integer in the range of one through 1000 
mils. To change the type of snap grid, you would click on Absolute or 
Relative. Click on Cancel since we don’t really want to change anything. 


Renu RO grid type, enter grid sizes, enable’disable visible grid. 
5) Get ees ee ee | EE ee 


SETUP GRIDS 
nap Grid id Sizes isible Grid Styl 


@Absolute Absolute [108 | @Dotted OHatched 
O Relative 


— 


Relative 
BDisplay 1X Visible [400 | 


Bbdisplay 1@X 


Figure 4-4. The Setup Grids dialog box allows you to select your 
worksheet grid size. 


The Visible Grid is for reference only, and can be displayed as small 
dots or a hatched grid that resembles graph paper. If enabled (using the 
1X Grid and 10X Grid fields in the Setup Display dialog box), the 
Visible Grid dots or lines are displayed at regular intervals determined 
by the grid size, with the origin (0,0) at the lower-left corner of the 
workspace. 
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4.4.2.5 Current Sheet Size 


The Current Sheet Size field displays the size of the schematic sheet 
currently loaded. Tango-Schematic supports ANSI A - E and ISO A4 - 
AO sheet sizes. 


4.4.2.6 Current File 


The Current File field displays the name of the schematic file you are 
currently editing. This field also allows you to do a "quick save" by 
clicking on the filename. The quick save operation saves files under the 
same name, FILENAME.S01 for instance, while also saving the existing 
sheet file as a backup with the name FILENAME.BO01, where filename 
is the name of your current file. 


4.4.3 What’s a Hot Spot? 


The Hard Rock Cafe is one renowned hot spot, but Tango-Schematic 
screen has four of its own hot spots, one at each corner: Menu, Zoom, 
Palette and Undo. These hot spots give you instant access to: 


a the Main Menu 
a the Zoom Window 
= the Speed Palette 


= the Undo Command 


You can run any of these commands by clicking <LeftMouse> on the 
appropriate hot spot or by typing the first letter of the hot spot’s label 
(this letter is underlined on the screen). For example, to display the 
Main Menu, use the mouse to position the cursor on the Menu hot spot 
and press <LeftMouse> or simply type M. 


4.4.3.1 The Menu Hot Spot 


The Main Menu hot spot displays the Tango-Schematic Main Menu box 
(Figure 4-5). The Main Menu is the top level of the program’s simple, 
two-level, pop-up menu system. This system makes it easy to find a 
command when you need it. 
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Figure 4-5. The Tango-Schematic Main Menu, the top level of the 
( program's simple, two-level, pop-up menu system. 


All of Tango-Schematic’s commands are available from the Main Menu 
or, at most, one menu level down. You can view every menu option of 
the Sheet Editor on the prompt line by sliding the highlight bar up or 
down on the Main Menu. At all times, you are never more than two 
mouse clicks away from any sheet editor command. 


There are three convenient ways to pop up the Main Menu: 


s Position the cursor on the Menu hot spot and press 
<LeftMouse> or <Enter>. Anytime in the manual that you 
read <LeftMouse >, remember that you can also type <Enter>, to 
the same effect. 


= With the cursor in any location, type M or press <Spacebar>. 


f = With the cursor in any location, press both the right and left 
mouse buttons. 
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NOTE 


You can remove the Main Menu or any second-level menu 
from the screen at any time by pressing <RightMouse> or 
<Esc>. Remember, <Esc> is the equivalent to 
< RightMouse >. 


To execute a command from the currently displayed menu, you must 
first select the command by moving the highlight bar over the command 
name in the menu box, either by: 


s Using the mouse and pressing <LeftMouse>, 

as Using <UpArrow> or <DownArrow> and <Enter> or 

a Pressing the underlined command letter (i.e., F for File). 
Let’s try a few commands. 
Pop up the Main Menu by clicking <LeftMouse> on the Menu hot 
spot. When the menu is displayed, select Setup by typing S. In the 


Setup menu, select Display, using <UpArrow> or <DownArrow> and 
<Enter>. 


This brings up the Setup Display dialog box. Colorful, isn’t it? Sorry, 
we can’t tarry here now, but we’ll be back. Click <RightMouse> to 
close the dialog box and cancel the command. 


Tango-Schematic will quickly redraw the screen, restoring its previous 
appearance. 


4.4.3.2 The Zoom Hot Spot 


The Zoom hot spot runs the Zoom In command, which allows you to 
zoom in or out on a specified section of the workspace. Alternately, you 
can press C on the keyboard at any time to re-center the screen around 
the present cursor position, giving a quick "pan-on-demand". 


When you click on the Zoom hot spot (or type Z), Tango-Schematic 


runs the Zoom Window command, first displaying a rectangular zoom 
window that indicates the smallest zoom-in area. 
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Click on the Zoom hot spot. To mark the center of the zoom window, 
position the cursor somewhere on the screen and press <LeftMouse>. 
The program displays an X at this spot. At the prompt, expand the 
window by moving the cursor to the right. Contract the window by 
moving the cursor to the left. Click <LeftMouse> to zoom in on your 
screen. 


Nice and easy, right? Zoom commands come in very handy when you 
are performing precision placements of wires and other objects during 
your schematic design. You can run the Zoom operations at any time, 
even in the middle of another operation such as placing parts or wires. 
To restore your screen, use the Zoom commands from the Main Menu. 


Tango-Schematic’s Zoom commands allow you to expand, contract, re- 
center and redraw the worksheet display. These functions are available 
through the seven Zoom commands which are accessed from the Main 
Menu: 


s Zoom All 
= Zoom Center 
= Zoom Extent 
e Zoom In 
a Zoom Out 
es Zoom Redraw 
= Zoom Window 
Pressing <RightMouse> or <Esc> halts any unwanted redraws of the 


screen, saving time. 


Click on Zoom in the Main Menu. Review each of the Zoom 
commands in the prompt line as you highlight each command 
separately. Try out various Zoom commands. Feel free to get as crafty 
as you want; there’s no possibility of lethal mistakes with this command. 
When you are satisfied that you’ve conquered the Zoom commands, run 
Zoom All. 


Watch how quickly the screen is restored to its original zoom level, with 
the entire sheet visible. Tango’s vector-based graphics make zooming to 
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any level fast and easy. And that’s only one of the many time-savers in 
Tango-Schematic! 


4.4.3.3 The Palette Hot Spot 
Click on the Palette hot spot or type P to display the Speed Palette. The 
Speed Palette offers speedy one-click access to the most common 
Tango-Schematic commands. 

NOTE 


A mouse is required to use the Speed Palettes. 


There are four standard Speed Palettes available in Tango-Schematic: 


m Place 
a Edit 

a Move 
a Delete 


The Speed Palette displayed is determined by the status line’s 
Command Mode field (described in Section 4.4.2.2, The Status Line). 


For example, if the Command Mode field shows Edit:Line, click on the 
Palette hot spot or type P to display the Edit Palette. This palette lists 
all commands in the Edit Menu: 


Bus Line Module Part Port Text Wire 
There are two ways to display a different Speed Palette: 
Position the cursor on the palette name on the left side of the Speed 
Palette (for example, Edit). Press <LeftMouse> to cycle forward 


through the available palette names (which are in alphabetical order). 
Press <RightMouse> to cycle backward through the palette names. 
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Position the mouse on the left part of the status line’s Command Mode 
field. Press <LeftMouse> to cycle forward through the available 
palette names (which are in alphabetical order). Press <RightMouse> 
to cycle backward through the palette names. Click on the Palette hot 
spot again to remove the Speed Palette or type P. 


4.4.3.4 The Undo Hot Spot 


The Undo command allows you to undo the previous editing command, 
restoring the schematic sheet to its status prior to the last Delete, Edit, 
File Load (loading a block only), Move or Place operation. You can 
undo only the last command. The Undo command makes it easy to 
change your mind or to recover from a mistake. 


To run the Undo command, click on the Undo hot spot, type U or select 
Undo from the Main Menu. If you select the Undo hot spot two or 
more times in succession, the program toggles between undoing the last 
editing command and restoring the last editing command. 


4.4.4 The Workspace 


The workspace is the area of the screen reserved for creating and 
editing your schematic designs. 


In this section, we won’t go into placing items on the workspace (such as 
components, lines, text strings and wires), then moving, rotating, 
copying and deleting them. All these functions and more are covered 
later in the tutorial. 


But, for those of you new to PC-based electronic design, one important 


concept to touch on now is selecting the cursor type and moving the 
cursor around the screen. 
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4.4.4.1 Moving the Cursor 
The cursor is your way of "pointing" to any location on the workspace. 
You can move the cursor by moving the mouse on your desk top or by 
pressing the arrow keys. Tango-Schematic provides you with a choice of 
three cursor shapes: 

ms An arrow (the default cursor) 


s A small cross 


a A full-screen cross 


Menu [Ee pushbuttons to assign colors to itens. 
2? oe eee 
aaa! ara 


Figure 4-6. The Setup Display dialog box allows you to select the 
shape of the cursor. 


Let’s practice changing the cursor shape. Run the Setup Display 
command. In the Setup Display dialog box (Figure 4-6) that appears, 
place the cursor over the enable circle to the left of Small Cross in the 
Cursor Shape box and click <LeftMouse>. Now, place the cursor over 
the OK box and click <LeftMouse> again. 


The program redraws the screen as it was before, though this time the 


cursor is a small cross. You could also have chosen the large cross 
which is a full-screen cross, very useful for precision placement. 
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Let’s return to our arrow cursor. Run Setup Display. If you are using 
the Main Menu, you don’t have to do any new highlighting of 
commands, since Tango-Schematic automatically preserves the settings 
of your last command access. In the Setup Display dialog box, enable 
the Arrow cursor shape and click on OK. The cursor is again an arrow. 


4.5 Setting Up Your System 


Besides flexibility in artwork specifications, Tango-Schematic also lets 
you tailor the program’s operation to suit your own needs and tastes. 
The Setup commands allow you to choose item display colors, set grids, 
configure serial ports, and so on. 


Highlight each of the following Setup commands and familiarize 
yourself with the options. 


Setup Set up the COM1 and COM2 ports for use 
Communications with plotters or printers. 
Setup Display Enable/disable Sheet Editor items (Library 


Editor items are shown with a strike-through 
character); set the cursor shape (arrow, small 
cross, large cross); select colors for menus, 
background, status/prompt lines, etc.; and 
enable/disable border and title block. 


Setup Grids Set the grid type (Absolute, Relative and 
Visible) and their sizes. 


Setup Libraries Open as many as ten active libraries for 
component searches. 


Setup Options Enable/disable the desired orthogonal modes, 
enable/disable the Snap-To-Pin and Maintain 
Connections options, set attribute heights and 
select sheet size. 


To start, we’ve set all of these options for you. For now, just leave all of 
the options set to the defaults. Later, after the tutorial when you have 
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time to experiment, you can modify the Tango settings to suit your 
particular needs. 


When you quit, Tango-Schematic saves the current setup in the 
initialization file (SCH.INI) so everything looks the same the next time 
you run the program. 


Okay, now you know all of the basics about the Tango-Schematic screen 
and user interface. Are you ready to get your feet wet? Let’s first dive 
in by editing an existing design. 


: the tutorial. 
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4.6 Exercise 1 - Working With an Existing File 


In this exercise, we will load an existing file and play with some of the 
items on the screen. You'll also get a chance to try your hand at 
zooming in and out on objects, and jumping around the screen at will. 


4.6.1 Schematic Filename Conventions 


Many large schematic designs cannot be contained on a single sheet, 
and thus must be drawn on two or more sheets. Tango-Schematic has a 
simple convention for handling these multi-sheet designs. 


When you create a schematic drawing, Tango-Schematic requires you to 
supply a filename (a standard DOS filename of up to 8 characters) and 
an optional extension. 


The filename is the same for all sheets in a multiple-sheet drawing. 
Only the filename extension changes for each sheet. 


The filename extension is used to indicate the sheet number for 
multiple-sheet drawings. The filename extension .Snn is a Tango- 
Schematic convention. S stands for sheet and nn corresponds to the 
sheet number. Valid extensions are "S01" through "S99"; "SOO" is not 
allowed. 


If your design fits on a single sheet, you may omit the extension. Thus, a 
small schematic may be specified as SMALL or SMALL.SO1. Tango- 
Schematic will accept either of these entries when it asks for a filename, 
and will actually store the file using the filename SMALL.SO1. 


If you have a large design which requires two or more sheets, all sheets 
are given the same base filename, with individual sheets identified by 
their extension. Thus, a large schematic contained on four sheets can be 
labeled LARGE.S01, LARGE.S02, LARGE.S03 and LARGE.S04. 


Tango-Schematic stores all schematic files as standard DOS files, so 


that the standard DOS commands---such as COPY, RENAME, 
BACKUP and RESTORE---can be used to manipulate them. 
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4.6.2 Selecting the Sheet Size 


Before creating a new file or loading an existing file, you should select 
your preferred design sheet size and attribute heights (size of text). The 
workspace, title block size and border size are based upon the current 
sheet size. 


Run the Setup Options command. This brings up the Setup Options 
dialog box, Figure 4-7. 


Select the various options to be in force during editing. 
CORED DOR Cees a RE (SE) FRR SE i ee 


Bees 
SETUP OPTIONS 
ttribute Heights 


pus(90_] Pin [6B] 


Hodu le [58] Port 
part [56] Wire [68] 


heet Si 
BSnap To Pins OA OB OC @D OE 
Bitaintain Connect lions OR4 ORB OCAZ CAL ORB 
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Figure 4-7. The Setup Options dialog box allows you to select the 
diagram sheet size. 


The available sheet sizes, in order of smallest to largest, are: ANSI A - 
E and ISO A4 - AO. Attribute Heights may be set to any value between 
2 and 1000 mils in increments of 2 mils. 


Other options which may be set include the Orthogonal Modes, Snap 
To Pins, and Maintain Connections. We will discuss the orthogonal 
modes a little later in the tutorial. The Snap To Pins option, if enabled, 
ensures that wires connect without overlap to the end of pins. Enabling 
the Maintain Connections option will cause connected wires to 
rubberband when moving components. 


We have set these options with sensible defaults, so just click Cancel 
now and leave them intact. 
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4.6.3 Load A File 


To load an existing Schematic file into the system for editing, you must 
run the File Load command. Run File Load. 


The File Load dialog box (Figure 4-8) shows the two different types of 
Tango-Schematic files: sheet (the default) and block. 


wou select the file type and enter the name of the file to load. 


FILE LOAD 


1 a aR 1) 6) 
U 


Load 
leshect oBiock| 


Figure 4-8. The File Load dialog box shows the two different types of 
Tango-Schematic files: sheet (the default) and block. 


A sheet file contains either a complete schematic design or one sheet 
from a larger schematic design. The file must have been previously 
saved as a sheet file using the File Save command. The default filename 
extension for a sheet file is .Snn. 


A block file contains a section of a schematic design; for example, a 
CPU section. The block file must have been previously saved as a block 
file using the File Save command. The default filename extension for a 
block file is .BLK. A file saved as a block file cannot later be loaded as 
a sheet file. However, a sheet file can be saved as a block file and later 
be loaded as a block file. 


We will be loading a sheet file. 
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4.6.3.1 Entering The Filename 


After selecting the type of Tango-Schematic file to load, you need to 
enter the filename. 


You can enter the name directly in the File entry box of the File Load 
dialog box or you can click on the List pushbutton to select from a 
displayed list of files. 


Push the List button to display the Files List dialog box (Figure 4-9). In 
the Files box, highlight the file VG@ADEMO.S01. Click OK to load the 
file into the File Load dialog box. Click OK to load the file to the 
worksheet. 


Figure 4-9. Push the List button in the File Load dialog box to display 
the Files List. 


Your screen should now show the VGADEMO.SO1 schematic sheet 
(Figure 4-10). 


When you load a sheet file you replace the currently displayed sheet file 
with the selected sheet file. If any changes were been made to the 
current sheet during the editing session, the program prompts you to 
save that file, discard the changes or cancel the File Load command. 
Once that is done, the newly selected file is displayed. 
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- Press <Left> or <Enter> at the wire starting point. “ 
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Figure 4-10. Use the V@ADEMO.S01 schematic sheet for the editing 
activities in Exercise 1. 


NOTE 


You can cancel the File Load command by pressing 
<RightMouse> or <Esc> or by clicking on Cancel in the File 
Load dialog box. 


Before we start having fun with the demo sheet, you’d better learn how 
to save files so you can stop the tutorial when you need to, and return to 
it later. 


4.6.4 Saving Files 
You may save your files in one of three ways: using the File Quit or the 


File Save commands, or clicking on the filename on status line for a 
"quick save." 
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File Quit will prompt you to save your file if it has been edited and then 
return you to the DOS prompt, whereas File Save will prompt you for 
the name of the file, save the file and allow you to continue with your 
editing. 


If you select File Quit after you’ve edited a sheet, Tango-Schematic 
displays the Editing Warning dialog box. This warning states that 
changes have been made to the file and inquires whether you wish to 
save the changes to the file. Press SAVE to save the file, NO SAVE to 
quit without saving the file or CANCEL to change your mind about 
quitting. 


We will save this demo file using File Save because we want to change 
the name of the file when we save it so we don’t mess up the original 
file. Run File Save. 


The File Save dialog box is displayed, Figure 4-11. 


TaveEnter the filename, description, and type of file to be saved. 
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Figure 4-11. The File Save command lets you save the current 
worksheet or a section of the worksheet (a block) to a file. 


The File Save command lets you save the current worksheet or a section 
of the worksheet (a block) to a file. 
In the File Save dialog box, select Sheet, and change the file name from 


VGADEMO.S01 to TRYOUT.S01 by typing TRYOUT in the File box. 
Type TUTORIAL EXERCISE 1 in the Description box. Click OK. 
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The demo file has now been saved under a new name, and we are free 
to mangle it as we desire. 


If you wish to continue with the tutorial, go on to the next session. 


4.6.5 Jumping Around The Worksheet 


When you are working on a large, complicated sheet design, you can 
save time and frustration when you move around the workspace if you 
learn early on how to use the Jump commands. Using these commands, 
you can jump to specific locations on the schematic with a few swift 
clicks of a mouse button. 


Tango-Schematic offers several ways to jump from one location on the 
sheet to another: 

s Jump Location 

w Jump Net 

a Jump Part 

a Jump Text 


4.6.5.1 Jump Location 


The Jump Location command moves the cursor to a specified X,Y 
location on the sheet. Let’s test this out, choosing a random point on 
the worksheet. 


Enter the X and Y coordinates (22.700, 9.300) and click on OK. The 
cursor immediately jumps to the specified location. If the location had 
not been currently displayed, the program would have redrawn the 
screen at the same zoom level with the specified location at the center. 
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4.6.5.2 Jump Net 


The Jump Net command moves the cursor to the nearest net label in a 
specified net. This command is useful when moving from one net to 
another. 


Run Jump Net. Scroll down the Nets list box and choose DA3. Click on 
OK. The cursor jumps to the specified net. 


Yes, at this zoom level it is hard to be certain there’s been no mistake. 
So, let’s zoom in a bit to make sure we did actually jump to DA3. 


Click on the Zoom hot spot (or just press Z) and move the cursor to the 
suspected location of DA3. Click <LeftMouse> to fix the center of the 
zoom box and move the cursor to right until you have a zoom box about 
two-inches wide. Press <LeftMouse> again. 


Well, what do you know. There really are several nets labelled DA3 in 
that area. Tango-Schematic. amazes again! Run Zoom Extent to 
restore the "big picture" of our schematic. 


If the nearest net label in the net had not been currently displayed, the 
program would have redrawn the screen at the same zoom level with 
the pin at the center. 


4.6.5.3 Jump Part 


The Jump Part command moves the cursor to a specified component 
part on the sheet. 


Run Jump Part. Using the down arrow on the Ref Designators box 
border until you see U9. Place the cursor on the name and click 
<LeftMouse>. The part is highlighted. Click OK. 


The cursor jumps to the reference point of the specified part (generally, 
Pin 1). Once again, if the part had not been currently displayed, the 
program would have redrawn the screen at the same zoom level with 
the part’s reference point at the center. 
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4.6.5.4 Jump Text 


The Jump Text command moves the cursor to the nearest text string on 
the worksheet that matches the text string you specify in the dialog box. 


Tango-Schematic searches for an exact match of the specified string. 
The matching string must contain all and only all the characters in the 
specified text string. However, you do get one break; the Jump Text 
command is not case-sensitive (the characters can be either uppercase 
or lowercase). 


Run Jump Text. In the Text box type VIDEO GRAPHICS ARRAY 
CARD. Press OK. The cursor jumps to the text string at the bottom 
right of the page. The program would have redrawn the screen 
centered on that text string if the string hadn’t been currently displayed. 


A Tango-Tip: To make good use of the Jump Text command, you can 
place temporary text strings to mark sections of the sheet. For example, 
you can mark the microprocessor section with the string Micro and the 
memory section with the string Memory. The Jump Text command 
then lets you quickly move the cursor to any of these sections. When 
you have completed the schematic design, you simply delete the 
temporary strings. 


If you choose to continue with the tutorial, continue to the next section. 
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4.7 Exercise 2 - Creating A New Design 


In this exercise, you'll learn how to create a new schematic and how to 
place and label component parts and wires. To illustrate the commands 
involved, we’ll draw from scratch the sample schematic shown in Figure 
4-12. 


“anePress <Left> or <Enter> over the part to be cdited. Zoom 


U3:A 
- — USA 
A 2 BD; 
SN74LSOON 
CG2A YEP 
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U3:B 
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ie 6 PIB a 
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_ TMS2764-20) sk 
iUCaata( «66.408, 3.300) Edit : Part ? G:166A Size:A SAMPLE .S61 Undo 
Figure 4-12. By the end of Exercise 2, you will be able to draw this 


scintillating schematic. 


Well, just staring at the figure won’t get it drawn. Let’s get started. 
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4.7.1 Clearing Files 


Whether you are continuing on with the tutorial, or have resumed it 
after first quitting the program, you must run File Clear before 
continuing with Exercise 2. The File Clear command clears the current 
sheet file from memory and leaves the workspace blank. 


If any changes have been made to the current sheet file during the 
editing session, the program prompts you to save the file, discard the 
changes to the file or cancel the File Clear command. 


Run File Clear. You shouldn’t have made any permanent changes to the 
TRYOUT.S01 file, but if you did, just click No Save. You should see a 
clear screen now. If the size of the border seems odd, it’s because 
Tango-Schematic preserved the sheet size from our demo file. 


Now we’re ready to try our hand at creating our own schematic. 
Nothing too heavy-duty to start with, we’ll just play with a few 
commands. The fun is about to begin. 


4.7.2 Selecting the Sheet Size 


As we mentioned at the beginning of the last exercise, the first step to 
creating a new schematic is to select the sheet size and accept the 
default border and title block. (Tango-Schematic permits you to design 
your own border and title block using the Place Line and Place Text 
command, but for now, just use the standard title and border provided). 


Run Setup Options to select sheet size A. Press OK to accept your 
selection. Your screen should now look like Figure 4-13. 
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ware Press <Left> or <Enter> at the wire starting point. 


iv-ei-342-3( 16.660, 6.6800) Place:Wire ? G:168A Size:A Cunt itled> 


Figure 4-13. Sheet size A is the default worksheet for Tango- 
Schematic. 


4.7.3 Component Libraries 


We are now ready to begin designing our first schematic. Our first step 
is to place the sample schematic’s two main component parts. 


A few basic facts about components in Tango-Schematic are: 


s A component may consist of multiple parts, with the maximum 
number of parts being 255. 


= A part is a basic circuit element, such as a NAND gate or a flip- 
flop, which when combined with other similar or dissimilar parts, 


forms a component. 


s Parts within components may be homogeneous (same) or 
heterogeneous (different). 


= Tango-Schematic treats parts as single entities. 
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a The components can be placed, edited, moved and deleted as a 
whole. 


= Components are stored in component libraries. A component 
library is a file containing information describing each 
component’s electrical properties and its representation on the 
schematic. 
The Tango-Schematic package comes with extensive SEDCO™ 
libraries and an integrated editor for creating new components. Adding 
new components is simple: you just switch to the Library Editor where 
you can create the part graphically and add it to a library, then return to 
the Sheet Editor and your previous worksheet and immediately access 
the newly created component. (We’ll take a look at creating components 
in Chapter 14, Library Editor Tutorial). 


With over 11,000 components in the Tango-Schematic libraries, you can 
immediately begin to draw a wide range of circuits, both analog and 
digital. You can also add components to any of the existing libraries, or 
create your own component libraries (see Chapter 15, Library Editor 
Reference). 


SEDCO has taken an all-inclusive, data book approach to library 
creation. The TTL library, for instance, is based on the TI TTL Data 
Book, and includes every single part in the book. Since some 
components are available in multiple package styles with varying 
pinouts, a unique part is available for each. 


4.7.3.1 Alternate Component Representations 


Besides the normal commercial representation of components (spades 
and shovels), Tango-Schematic includes IEEE/ANSI and DeMorgan 
alternate component representations. The IEEE/ANSI component 
representations supported are those based on the component specs 
from IEEE/ANSI Standard, 91-1984. Unlike other schematic capture 
systems who claim to have IEEE/ANSI support but then require the 
user to create the symbols, Tango-Schematic includes an IEEE/ANSI 
alternate for every single library component for which an alternate 
symbol is available. In the Tango-Schematic dialog boxes, and 
consequently in the discussions of the dialog boxes, the term Alternate is 
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used for component representations other than the Normal, including 
IEEE/ANSI and DeMorgan. 


4.7.4 Setting Up Component Libraries 


Before placing parts on a worksheet, you must first select the 
component library containing the part you want to place. You can only 
place parts from the current libraries. The Setup Libraries command 
allows you to open and close libraries in the current library list. You 
may have up to 10 libraries active at one time. Libraries are listed as: 
FILENAME.LIB, where filename is the name of the library file. 


The components for the sample schematic we will be drawing are stored 
in the library file SCHEVAL.LIB. Though SCHEVAL.LIB should be 
listed as a current library by default, it doesn’t hurt to make sure. 


Run Setup Libraries. Verify that SCHEVAL.LIB is listed in the 
Libraries box at the upper left of the Setup Libraries dialog box. Press 
Cancel to close the Setup Libraries dialog box without making any 
changes. 


If by some quirk of fate, one of the current libraries listed is not 
SCHEVAL.LIB, click on List to display the Files List dialog box. 
Scrolling through the libraries in the file box, find the SCHEVAL.LIB 
and highlight it, so the name appears in the filename entry box. Press 
OK. 


In the re-displayed Setup Libraries dialog box, verify that 
SCHEVAL.LIB is displayed in the Library name box at the bottom of 
the dialog box. Press Open to add SCHEVAL.LIB to the list of active 
libraries. Press OK to accept your selection. 


When you search for a component in the libraries with the Place Part 
command, the libraries are searched in the order in which they are 
listed in the Setup Libraries dialog box, so to save time, you might want 
to list your most frequently accessed libraries first. 
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4.7.4.1 Browsing a Library 


The Library Browse dialog box provides an easy method to scan a list of 
the patterns in a library and to visually inspect their shape. To browse 
through a particular library, you must first run the Place Part command. 


Run Place Part. Following the suggestion on the prompt line, click 
<LeftMouse> anywhere in the workspace to display the Place Part 
dialog box. Click the List box to display the Library Browse dialog box 
(Figure 4-14). 


ae select the desired component from the list. 


PLACE PART 
LIBRARY BROWSE 


A N 
> 3-Line to 8-Line DECODERS”DEMULT IPLEXERS 


TNS27C2S6J 
TNS4464-12N 


Figure 4-14. Browse through a component library using the List 
option in the Place Part dialog box. 


Highlight the SCHEVAL.LIB from the current libraries listed in the left 
box by placing the cursor over the library name and __ clicking 
<LeftMouse>. Once the library is selected, the list of components in 
that library will be displayed in the middle box. Highlight component 
SN74LS138N in the middle box. 


The component, a decoder/demultiplexer, is drawn in the right frame 
box. Tango-Schematic displays the part as it will appear when placed on 
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the worksheet; the size of the part is scaled to fit within the dimensions 
of the frame box. 


Click on Next Part or Next Alt to cycle through all assigned parts or 
alternates assigned to that component. 


As you click through the Next Part and Next Alt, the Part and Alternate 
indicator at the top of the screen will change with each new selection. 
As you cycle through the parts, the indicator will change from A to B to 
C, or from 1 to 2 to 3, and so on, for as many parts as there are to that 
component. As you cycle through the existent alternates, the indicator 
will change from N for Normal to I for IEEE or D for DeMorgan. 


Select the Normal alternate of part A for SN74LS138N, but don’t click 
on Continue yet. 


4.7.4.2 Component Key Strings 


Notice the text strings Des, Type and, sometimes, Val displayed as part 
of some component patterns. During part placement, Tango-Schematic 
automatically replaces these key strings: Des is replaced by the reference 
designator, Type is replaced by the part type and Val is replaced by the 
value. Val only appears for certain components, such as resistors. 


Now click on Continue to remove the Library Browse dialog box and 
return to the Place Part dialog box. The component name should now 
be SN74LS138N, the Part A and the Alternate N. 


The RefDes box allows you to identify individual component parts on 
the schematic. Components are labeled with an initial letter or two 
followed by a number. Generally, integrated circuits (ICs) begin with 
the letter U (for example, U104); resistors begin with R (R5); capacitors 
begin with C (C2); connectors begin with J (J1); switches begin with 
SW (SW3); and so on. Since the SN74LS138N is an IC, a 3-to-8-line 
decoder, we will label it U1. 


In the RefDes box, type U1. Type nothing in the Value box. 
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4.7.5 Placing the Parts 


Let’s place the SN74LS138N component on the worksheet. Remember, 
use the Zoom commands any time you need a close up view of the 
workspace. 


Click OK to select Part A, Normal Alternate of component 
SN74LS138N. Once the dialog box closes, an outline of the part is 
displayed at the tip of your cursor, Figure 4-15. 


“augeEnter the desired part parameters. 


igetsac-3( 6 62.600, S.86806) Place:Part ? G:1@B8A Size:A <untitled> 


Figure 4-15. Once a part is selected using the Place Part command, 
an outline of the part is displayed at the tip of the cursor. 


As you move the cursor across the screen, the part outline moves with 
it. You may place the part in its current orientation or you may change 
the orientation by typing X or Y on the keyboard. 


Type X to flip the part along its X-axis, then Y to flip it along its Y-axis. 
Type X and Y again to return it to its original orientation. 


You can also rotate the part 90 degrees counterclockwise by typing R. 
Type R four times to rotate the part for a total of 360 degrees. 
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Using the arrow keys or the mouse, move the part to the X,Y 
coordinates (2.000, 5.000)---remember, you can use the zoom 
commands to help you place the part precisely. To fix the part at this 
position, press <LeftMouse> or <Enter>. Pressing <RightMouse> or 
<Esc> cancels the Place Part operation. 


When the part is fixed, Figure 4-16, it is displayed exactly as pictured in 
the component library, except that hidden pins are, well, er, hidden. 
The picture of SN74LS138N includes the name and number of each pin. 
The part label (U1) appears above the part and the part type 
(SN74LS138N) appears below the part. 


ar Press <Left> or <Enter> to initiate the Place Part command. 


tata «62.000, 5.000) Place:Part ? G:100A Size:Aa <untitled> 


Figure 4-16. Placing the SN74LS138N. 
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Let’s place the next part in the sample schematic: component TMS2764- 
20J, which is an eight-Kbyte ROM. 


Press <LeftMouse> to run Place Part again (if you’ll glance at either 
the prompt line or the Command Mode on the status line, you’ll see 
that this is still the active command). In the Place Part dialog box, press 
List to display the Library Browse dialog box. 


Highlight TMS2764-20J in the Components box and click Continue to 
select that part. The Place Part dialog box should show the component 
as TMS2764-20J, Part A, Alternate Normal. Type U2 in the RefDes 
box. Press OK. Move the cursor to (6.000, 4.300) and click 
<LeftMouse> to place the part (Figure 4-17). 


Tea’ Press <Left> or <Enter> to initiate the Place Part command. 


OC34t3( 6.608, 4.38680) Place:Part ? G:168A Size:A Cunt itled> Us 


Figure. 4-17. Placing the TMS2764-20J. 
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Now let’s place a multi-part component showing two alternate 
representations. 


Press <LeftMouse> to run Place Part again. In the Place Part dialog 
box, press List to display the Library Browse dialog box. 


Highlight the part SN74LSOON, a quadruple two-input NAND gate and 
click Continue to select that part. The Place Part dialog box should 
show the component as SN74LSOON, Part A, Alternate Normal. Type 
U3 in the RefDes box. Press OK. Move the cursor to (3.500, 5.900) and 
click <LeftMouse> to place the part. 


_SN74LS138N 


getrsata( «©3.500, 4.400) Place:Part ? G:100A Size:Aa <untitled> Us; 


Figure. 4-18. Placing a multi-part component, the SN74LSOON. 


To place the second part of the multi-part component, you must first 
click <RightMouse> or <Esc> to escape, and then click 
<LeftMouse> to run the Place Part command again. The dialog box 
defaults to the same component, SN74LSOON. 


This time, change the Part to B and Alternate to DeMorgan. Press OK. 


Move the cursor to (3.500, 4.400) and click <LeftMouse> to place the 
part and <RightMouse> to escape. 
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You have placed the second part of a multi-part component, using its 
DeMorgan equivalent. 


4.7.6 Moving, Deleting and Editing Parts 


So far, you have called up a part from the part library; you have labeled 
the part; you have rotated, mirrored and positioned the part on the 
schematic. But say you’re still not satisfied. You may want to move the 
part again or just get rid of it. Do you have to junk the schematic and 
start over? 


No, you do not have to start over. Tango-Schematic understands that 
the road to creating a schematic does not often run smooth and straight. 
There are many twists and turns and potholes. The program allows you 
to modify parts that you have placed on the schematic. We will sample 
a few of these commands in this part of the tutorial. 


We've placed device U2 (the TMS2764-20J) at position (6.000, 4.300). 
While viewing the schematic, we decide that this part is too far from 
device U1 (the SN74LS138N). We want to move the two parts closer 
together. 


Run Move Part. At the prompt, place the cursor over U2 and click 
<LeftMouse>. You can now flip the part by pressing X or Y, rotate it 
by pressing R and move it by moving the mouse or using the arrow keys. 
These keys manipulate an outline of the part, while the original part 
remains in place on the screen. 


Move the TMS2764-20J to the coordinates (5.000, 4.300) and press 
<LeftMouse> or <Enter>. The TMS2764-20J is re-drawn at the new 
cursor position. 


While studying device U2 at its new position, we get an engineering 
change order from the boss that says this part must go. 


Run the Delete Part command. At the prompt, place the cursor over 
device U2 and press <LeftMouse> or <Enter>. The part is erased 


from the worksheet. 


The boss pops back in and says he gave you the wrong paperwork--the 
part can stay (are we surprised?). To return the deleted memory part to 
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its rightful place in our schematic, just use the Undo command. Tango- 
Schematic makes it easy to change your mind or to recover from a 
mistake. 


Press U on your keyboard. The device U2 reappears. The Undo 
command restores the last deleted item. 


You can perform the Undo command in one of three ways: 


s Type U on the keyboard 
ae Click on the Undo hotspot 
em Select Undo in the Main Menu 


This command allows you to undo the previous editing command, 
restoring the schematic sheet to its status prior to the last Delete, Edit, 
File Load (loading a block only), Move or Place operation. You can 
undo only the last command. Note how much more powerful Tango’s 
true undo operation is than the undelete function found in some 
competing schematic capture programs. 


After placing a part, you can delete it or change its position and 
orientation. You can also change the part label and part type as 
displayed above and below the part. For a quick illustration, let’s 
change the part label of device U2 to U4. 


Run Edit Part. At the prompt, place the cursor over device U2 and 
click <LeftMouse>. In the Edit Part dialog box, type U4 in the RefDes 
box. Press OK to accept your change. 


The part is re-drawn on the screen with the new part label. Oops, more 
indecision. We really don’t want to change U2 to U4 and waste a 


perfectly good reference designator. 


Press U on your keyboard. Already knew that one? You are becoming 
a Tango-Schematic pro already! 
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4.7.7 Connecting Components 


After placing parts on the schematic, the next step is to connect the 
parts with either named connections or physical connections. 


Named connections allow component pins to be connected without a 
wire being drawn between them, whether they be on the same sheet or 
different sheets. 


Physical connections are made by drawing a wire between two or more 
component pins. No limitations are placed on how long a physical 
connection can be. While the wires making physical connections may 
have net names, it is not required for them to be named to be 
considered connected by the post processing operations. 


Tango-Schematic provides both Wires and Buses. Wires are used for 
connecting pins to nets. Buses are used to show multiple parallel wires 
on the schematic, such as address and data lines. Buses are used as 
visual aids for viewing the schematic and are not used to connect pins to 
nets. Buses are ignored during post processing. 


Tango-Schematic also gives you lines (as opposed to wires) which may 
be used as an aid to documenting your design. Using the Current Line 
command, lines may be set to thin or thick, solid, dashed or dotted. 
Lines are used as visual aids and bus entries, and carry no signal 
information. 


Wires, buses and lines may be shown in different colors. You select 
these colors in the Setup Display menu. 
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You can place wires by running the Place Wire command from the 
Main Menu, or by clicking on the status line’s command field until 
Place:Wire is displayed. The first wire we will place connects pin U1-15 
with pin U3-2. (By convention, a component pin name consists of the 
part label followed by a hyphen followed by the pin number.) 


Run Place Wire. At the prompt, place the cursor at the tip of U1-15 
(coordinates 3.000, 5.700). Press <LeftMouse> or <Enter> to fix the 
"pivot" point at the current cursor location. Move the cursor around the 
screen. Notice that as you move the cursor, the program draws a 
rubberbanding line from the pivot to the cursor. Stretch the 
rubberband out a bit and press O several times to toggle through the 
orthogonal modes. This needs some explanation, so _ press 
<RightMouse> to cancel the Place Wire command. 


Before we place a wire, we need to understand a little bit about Tango- 
Schematic’s Orthogonal modes. 


4.7.7.1 Setting The Orthogonal Mode 


For placing wires, Tango-Schematic lets you choose from four 
Orthogonal modes and one Non-Orthogonal mode. With the Orthogonal 
modes, you can only place wires that are horizontal, vertical or at 
45-degree angles. This is in accordance with normal drafting practice. 
In Non-Orthogonal mode, you can place wires at any angle. 


You select the Orthogonal mode using the Setup Options command. 


Run Setup Options. In the Setup Options dialog box (Figure 4-19), the 
Orthogonal modes are listed with a check box next to each one. By 
default, all Orthogonal modes are enabled (there’s an X in the check 
box). To disable a mode, click on the mode name (the check box is 


empty). 
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Figure 4-19. The Setup Options command lets you enable and 
disable each of the four orthogonal modes. 


The four Orthogonal modes to choose from are: 
ep 90/45 
a» 90/90 -- Long/Short 
a 45/90 
a 90/90 -- Short/Long 


For the 90/45 mode, the first wire is either horizontal or vertical and the 
second wire is displayed at a 45-degree angle to the first. The opposite 
is true for the 45/90 mode. The first wire is displayed at a 45-degree 
angle and the second wire is either horizontal or vertical. 


For the 90/90 (Long/Short) mode, both wires are either horizontal or 
vertical (they're displayed perpendicular to each other). The first wire 
is always longer than the second. For the 90/90 (Short/Long) mode, 
both wires are also either horizontal or vertical, however, the first wire 
is always shorter than the second. 
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Figure 4-20. Tango-Schematic’s four orthogonal modes make 
placing wires, lines and buses a snap. 


The non-orthogonal mode permits you to draw wires, buses and lines at 
any angle. 
When you quit Tango-Schematic, the settings in the Setup Options 
dialog box are saved in the file SCH.INI. These settings are 
automatically restored the next time you run the Tango-Schematic 
program. 
NOTE 
The Orthogonal modes are in effect during the Place Wire, 


Place Bus, Place Line and Move Reroute commands. 


We'll leave the default settings. Press <RightMouse> or Cancel to 
cancel the Setup Options command. 
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To select one of the enabled Orthogonal modes or the Non-Orthogonal 
mode while you are placing wires, buses or lines, type O. Each time you 
type O, the program cycles through the enabled Orthogonal modes and 
the Non-Orthogonal mode. You can stop typing O when the desired 
mode is in effect. 


Run Place Wire. Again, place the cursor at the tip of U1-15 
(coordinates 3.000, 5.700). Press <LeftMouse> or <Enter> to fix the 
"pivot" point at the current cursor location. Move the cursor one half 
inch across the screen to pin U3-2 (coordinates 3.500, 5.700) and press 
<LeftMouse > to fix the wire segment, then <RightMouse> or <Esc> 
to end the wire. Continue placing wires, connecting pin U3-3 to U2-20, 
and U3-6 to U2-2, and others you wish. 


To delete the wire we just placed, you would use the Delete Wire 
command. Run Delete Wire. At the prompt, place the cursor on the 
wire and press <LeftMouse>. If the computer beeps when you press 
the mouse button, you have not placed the cursor directly on the wire. 
Try again. 


The line segment we just deleted is an important part of the sample 
schematic. We want it back. Remember the Undo command? Run the 
Undo command, using the Main Menu, the Undo hot spot or by typing 
U on your keyboard. 


4.7.8 Edit Wire 


A group of component pins that are connected together is termed a net. 
You can create nets using both physical and named connections. 
Physical connections are made by placing wires between two or more 
component pins. The line we just drew between U3-6 and U2-2 is a 
physical connection. These two pins belong to the same net. 


Use the Edit Wire command to place net names (also known as wire 
names or net labels) on connections, or to edit labels previously placed. 


Let’s name the net connecting U3-6 and U2-2. Run Edit Wire. At the 
prompt, place the cursor over the wire and press <LeftMouse>. In the 
Edit Wire dialog box, type ADDR12 (net names can be up to 16 
characters long). Press <Backspace> to correct any entry errors. 
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When the string is correct, press OK. To cancel the command, press 
Cancel. 


An outline of the net name appears at the cursor. Move the cursor to 
the target wire. Press R to rotate the name outline 90 degrees 
counterclockwise or press S to stack the label vertically. Once the name 
reads from left to right, position the outline on the wire and press 
<LeftMouse> or <Enter> to place the name. For clarity, always place 
the name close to the wire. 


The label ADDR12 is displayed at the current cursor position, Figure 4- 
21. If you feel the text is too large or too small for the label to fit 
cleanly, run the Setup Options command. There you set the default 
height for wire names, as well as the height of attributes on buses, pins, 
ports, modules and parts. 


As noted above, physical connections between component pins may 
have net names, but are not required to. If you do not specifically name 
a physical connection, Tango-Schematic will give it a name in the 
process of creating a net list. The net name given is unique and takes 
the form NET_nnn where nnn is an integer beginning with 001. 


To keep thing simple, and schematics clean, all the pins that belong to a 
net do not have to be physically connected to each other. Tango- 
Schematic allows you to create nets using named connections. 


Named connections are used to provide connections without requiring a 
physical line between component pins. For named connections, it is 
necessary only to draw a small wire from each of the pins in the net and 
then name each of the wires with the same net name. This is especially 
helpful for connecting component pins to others that are not on the 
same sheet of the schematic. 


To illustrate named connections, let’s draw a short wire from the pin 
U2-11. Run Place Wire. Position the cursor at the tip of U2-11 
(coordinates 6.000, 4.100) and press <LeftMouse> to fix the pivoted 
wire in place. Draw a wire segment from this point to the coordinates 
(7.000, 4.100). Press <LeftMouse> to fix the wire in place. Press 
<RightMouse> to terminate the command. 


We will now give this wire the net name DATAO. Run Edit Wire and 
click <LeftMouse> over the wire to be named. In the dialog box, type 
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_ the net name DATAO. Press OK. Position the name outline at the end 
of the wire and press <LeftMouse> to place the name. 


The pin U2-11 is now connected to the net DATAO, Figure 4-21. Any 
other pin on the schematic that is connected to a wire with the net name 
DATAO, whether or not the pin is physically connected to U2-11, also 
belongs to this net. 


“ae Press <Left> or <Enter> over the part to be edited. 
te Ba 


4 
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Figure 4-21. The physical connection ADDR12 and the named net 
DATAO. 


4.7.9 Placing Junctions 


Frequently in a schematic drawing, two or more wires or buses connect 
to or cross over each other. Wires which cross over without a junction 
being placed on their intersection are not considered connected in the 
net list generation and design rules checking process. 


However, if more than two wires are required to be connected in one 
net, then their intersection must have a junction. 
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To connect two wires into the same net, use the Place Junction 
command. Junctions are only required to be placed whenever wires are 
connected to each other. A junction is not required when connecting a 
wire to a component pin. 


Let’s use a junction to bring a new wire into to the wire we drew 
connecting pin U3-3 to pin U2-20. 


noaoerress <Left> or <Enter> to show the outline of the junction: 


SN74LSOON 


=: bi 4 se 
igersaca( 6 64.700, %.700) FPlace:Junct ? 4G:100A Size:A <untitled> 


Figure 4-21. A junction connects two lines into a single net. 


First, run Place Wire, positioning the cursor at about the middle of the 
U3-3_U2-20 connection (coordinates 4.700, 5.800) and _ press 
<LeftMouse> to fix the pivot point. Then, draw the wire up and off to 
the right, wherever you wish. Press <RightMouse> to exit Place Wire. 


Position the cursor where the lines meet (4.700, 5.800), and press 
<LeftMouse> to show the outline of the junction. Press 
<LeftMouse> to place the junction, and <RightMouse> to exit Place 
Junction. The junction appears at this point as a small dot, Figure 4-22. 
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4.7.10 Special Nets 


Certain nets are so ubiquitous, that to draw them in their entirety would 
consume a major portion of any schematic. These are notably power 
and ground nets. It is not uncommon for these nets and the component 
pins connected to them to remain undrawn, or hidden on schematics, 
whether they be hand drafted or created in a schematic capture 
program. Here Tango-Schematic is no exception. 


Every Tango-Schematic library component contains hidden pins for 
power and ground, except discrete components for which they are not 
appropriate. For the most part, power and ground pins are named VCC 
and GND, except in linear where they are generally named V+ and V-. 
Some components, such as certain microprocessors, even have more 
than one set of hidden power and ground pins. 


As long as these pins remain hidden, they are automatically connected 
to nets with the same name as their pin name. What makes Tango- 
Schematic exceptional is that the program permits you to display hidden 
pins and connect them to other nets. 


This allows, for instance, separate analog and digital grounds in a design 
without having to create separate components in your libraries. 


Besides connecting hidden pins to other nets, you may wish to show 
them connected to traditional symbols for power or ground. To 
demonstrate this flexibility, we'll display the hidden pins on component 
U2. 


Select Edit Part from the menu. Position the cursor anywhere over the 
component U2 and press <LeftMouse> or <Enter>. 


The Edit Part dialog box appears. Click on the Display Hidden Pins 
option. Also click on the Hide box next to the component Type. This 
will remove the component’s name from being displayed beneath the 
part, so we can see the hidden pins. Click OK or press <Enter>. 


The hidden pins with the names GND and VCC are shown, Figure 4-23. 
Once displayed, these pins are no longer connected to the nets GND 
and VCC. You may now include them in any net by connecting a wire 
to the pin and running Edit Wire to give the wire a net name. You may 
also place a power or ground component, such as +5V or GND. 
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Figure 4-23. Displaying hidden pins. 


4.7.11 The Title Block 


Tango-Schematic automatically includes a title block on every schematic 
worksheet. The title block contains such information as the schematic’s 
name, number, size, date and designer. The title block always appears 
in the lower right corner of the worksheet. 


To examine the title block, you will need to zoom in on the lower right 
corner of the display. The standard title block supplied with Tango- 
Schematic includes spaces for title, size, drawing number, revision 
number, date, drawn by, filename and sheet number, Figure 4-24. 


Use the Place Text, Move Text, Edit Text and Delete Text commands 
to place free text in title blocks. The default height and orientation for 
free text is set with the Current Text command. Practice placing some 
text in the title, moving it, editing it to change its size, etc. with the 
various text commands. 


4-50 


LEARNING TANGO-SCHEMATIC 


Ttle To Order, Call: 


Size Number Rev 


A | 6197554-1000 — 1.1 


Date December 1, 1989 
Filename SAMPLE.SO1 Sheet 1 of 1 


iwetsasa( 6 66.460, 2.460) Place: Text ? G:1066A Size:Aa <unt it led> 


Figure 4-24. The standard Tango-Schematic title block. 


Select Place Text from the menu. At the desired location, press 
<LeftMouse> to initiate the command and display the Place Text 
dialog box. In the Text String box, type To Order, Call:. Press OK. 


An outline of the text string appears at the cursor position. Move the 
outline to the title block and place it in the Title box by pressing 
<LeftMouse>. 


Next, we'll give the schematic a number. Press <LeftMouse> to 
initiate the Place Text command. Type 619/554-1000 and press OK. 
Move the cursor inside the Number box and press <LeftMouse>. 
(Hey, it may be a bit of overt advertising, but at least now you have our 
telephone number memorized when you are ready to buy more copies 
of Tango-Schematic!) For extra credit, use the Place Text command to 
fill in the rest of the title block. 


4.7.12 Customizing Title and Borders 


What if you don’t like the standard Tango-Schematic title block? What 
if you want to use your own title block? With Tango-Schematic, you can 
have it your way. You have the option of turning off the title block as 
well as the borders of the worksheet. You make your choice in the 
Setup Display dialog box. Let’s turn off the title block and borders. 
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Run Setup Display. In the dialog box, disable both Show Border and 
Show Title by placing the cursor in the enable box and clicking 
<LeftMouse>. Press OK. The title block and borders are gone. Only 
the previously placed text remains. 


The title block and borders are gone. Only the previously placed text 
remains. 


A number of designers plot their schematics on pre-printed forms that 
already contain a border and title block outline. For this reason, Tango- 
Schematic’s Post Plot command allows you to turn off the title block 
and sheet border when printing or plotting the schematic. 


Before moving on, let’s restore the title block and borders. Run Setup 
Display. Enable both Show Border and Show Title and press OK. The 
title block and borders have been restored. 


You may also design custom title blocks and borders that Tango- 
Schematic will display and print or plot. To design a custom title or 
border, disable the display of titles and borders with Setup Display. 
Then draw your custom title or border using lines and any text you 
desire. Save the custom title or border as a standard Tango-Schematic 
sheet file. It’s easy up to this point. The next step is a little trickier. 


Tango-Schematic only recognizes title blocks stored in files with the 
names A.TTL, B.TTL, etc. for A-sized sheets, B-sized sheets, etc. The 
program only recognizes borders in files named A.BDR, B.BDR, etc. 
for A-sized sheets, B-sized sheets, and so on. To use your custom titles 
and borders, you must remove or rename the .TTL title files and .,BDR 
border files supplied with Tango-Schematic and rename your custom 
files with the exact same names for each sheet size, namely A.TTL, 
A.BDR, B.TTL, B.BDR, and so on. 


It sounds like a lot of work, but you should only have to do it once and 
then you'll have titles and borders exactly like you are used to. 


4.7.13 Saving Files 


The sample schematic we have drawn is stored as a file in your 
computer’s memory. If you were to turn off your computer before 
saving your schematic, the memory would go blank and so would the 
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sample schematic. To permanently store the schematic, you need to 
save the file. 


There are three ways to save your files: using the File Quit or the File 
Save commands, or clicking on the filename on status line for a "quick 
save." To save a schematic drawn from scratch, use File Save. (If you 
have quit the tutorial at any point before this, you should already have 
saved your file.) 


File Quit prompts you to save your file if it has been edited and then 
return you to the DOS prompt, whereas File Save prompts you for the 
name of the file, saves the file and allows you to continue with your 
editing. 


Run File Save. In the File Save dialog box, type SAMPLE.SO1 in the 
File box. In the Description box, type the description Tutorial Exercise 
2. Enable the file as a Sheet file, and accept the Save Backup default. 
Press OK. 


4.7.13.1 Automatic Backup 


The File Save command performs an automatic backup. When saving a 
file, the program checks for an existing file with the same name. If 
there is a file with the same name, that file is renamed with the 
extension .Bxx (where xx is the sheet number of the schematic). The 
schematic is then saved to the file with the extension .Sxx. For instance, 
with this tutorial sample file, the current file is saved as SAMPLE.SO1 
and any previous edition of the tutorial is renamed SAMPLE.BO1. 


The backup file provides insurance in case you modify the schematic, 
save it, then decide you liked it better without the changes. 


File bo box of the displayed File Save dialog box. Press OK to exit 
uns aes Ta To resume the tutorial, type sch. This will 
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4.8 Exercise 3- Post Processing 


Tango-Schematic’s Post processing commands allow you to quickly and 
easily process schematic files, generate a variety of reports, and produce 
crisp output worthy of your best designs. The Post commands in Tango- 
Schematic are: 

s Post Archive Library 

a Post Back Annotate 

mn Post Cleanup 

a Post Compile 

a Post Forward Annotate 

w Post Net List 

a Post Plot/Print 

a Post Reports 


The Post commands process all the sheets of a schematic together, so 
that the output files correspond to the complete circuit. The Post 
commands can process up to 99 sheets for each level of a hierarchy in a 
schematic. Since Tango-Schematic has no limit on the number of levels 
of hierarchy, the only limit to the number of sheets in a design that can 
be processed is the size of your hard disk. 


Post report files are ASCII text files. These reports can be output to a 
printer or to a file. You can display them using the DOS command 
TYPE or print them using the DOS command PRINT. 

We'll explain the post commands’ functions first, and then let you give 
them a try. 


4.8.1 Post Cleanup 


Post Cleanup should be the first post processing command you use after 
designing your schematic. 


Post Cleanup cleans up any overlapping wires that appear on the 
schematic, combining collinear buses, lines and wires. Additionally, if a 
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zero-length wire was somehow created, it is deleted. The Post Cleanup 
command catches and corrects minor infractions of the design for you. 


This post processing is especially helpful after any Move Block or Move 
Part commands. 


4.8.2 Post Compile 


The Post Compile command must be run prior to almost all of the 
other Post commands, with Post Cleanup and Post Plot/Print being the 
exceptions. For this reason, it is a good idea to run Post Compile next. 


Post Compile converts all sheets of the schematic diagram to a format 
that the Post routines can use, creating a Post Compile file named 
FILENAME.CMP, where FILENAME is the name of the current 
schematic design. 


The Post Compile file resolves part naming and net naming. Any parts 
or nets that you left unnamed (U?, for instance) will be named by Post 
Compile. Annotation of all parts takes place from left to right and top 
to bottom, following the rules of schematic design. Annotation takes 
place in the file only---no annotation of the sheets takes place until you 
select Post Forward Annotate. All of the other Post commands use the 
compile file, with the exception of Post Cleanup and Post Plot/Print. 


NOTE: 


You should save the current sheet immediately prior to running 
Post Compile, as this command changes the sheet in memory 
and then restores it to the screen with its copy from disk. If you 
have not saved the sheet, you will be prompted to do so. 


4.8.3 Post Archive Library 


This command uses the Post Compile file to create a library of all 
components used within a specific schematic design, accessing the 
appropriate libraries (which must be open) to copy those components to 
the new library. 
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The new library created will be called FILENAME.LIB, where 
FILENAME is the name of the current schematic design. The new 
library is located in the same directory as the schematic file. 


Certain Tango-Schematic commands require the presence of the library 
with the components on the sheet. With over 11,000 components 
consuming multi-megabytes of space, making a copy of all of the 
libraries for design archiving purposes or even to pass along a copy of 
your design to the boss would be a real hassle. The Post Archive 
command makes it handy to create a custom library that exactly 
matches that which is in the design. 


4.8.4 Post Forward Annotate 


Before running Post Forward Annotate, you must first have created the 
compile file using Post Compile. 


Post Forward Annotate takes the reference designators and net names 
changed in the compile file and changes all sheets in the schematic 
design to match those changes. This command will also update the Post 
Compile file to indicate that forward annotation has taken place. If 
parts were switched in the process of compilation (if U1:A became 
U1:B, for instance), the correct parts from the appropriate libraries will 
be substituted. 


Post Forward Annotate also checks that all heterogeneous parts have a 
unique reference designator/type combination. 


4.8.5 Post Back Annotate 


Before running Post Back Annotate, you must first have created the 
compile file using Post Compile. 


Post Back Annotate allows the reference designator and part to be 
changed from a was/is list; (e.g., U1:D -> U4:A), with the pins changing 
appropriately. This command is used when you are annotating a 
schematic design after it has been through PCB layout, where 
components have been substituted or renumbered to accommodate ease 
of manufacturing. Back Annotate corrects the schematic so that it 
matches the board layout. 
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Back Annotate always updates the compile file, and optionally will 
update the sheet files as well. 


4.8.6 Post Net List 


Post Net List generates a net list for use in PCB layout, IC design or 
simulation. 


The net list contains net names and the pins connected to each net ona 
schematic. The file also lists information about all the components on 
the schematic (including component type, label and package). This file 
is given the default name FILENAME.NET, where FILENAME is the 
name of the schematic design. 


Tango-Schematic currently generates Tango and EDIF format net lists. 
Additional formats are planned, so give us a call to determine the status 
of formats you require. The Tango net list format is detailed in 
Appendix B. 


Net list generation is available for both hierarchical and flat file 
diagrams. Hierarchical diagrams require you to enter the root diagram 
name; the system locates all modules. Flat file diagrams require you to 
enter all filenames used in the diagram; wildcards are allowed for 
specifying file extensions. 


4.8.7 Post Plot/Print 


We'll get into a discussion of the Post Plot/Print command a little later 
in Section 4.9, Printing and Plotting. 
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4.8.8 Post Reports 


The Post Reports command generates a variety of reports for the 
current schematic design, all contained within one ASCII report file. 
The report file is given the name FILENAME.REP. You can create one 
or more of the following types of reports: 


s Bill of Materials 

= Cross Reference 

w Design Rule Check 
e Library Contents 

sw Part Usage 

s Hierarchy Tree 


a Part Locations 


4.8.9 Using the Post Commands 


Let’s run some of the Post commands and view the results. We will be 
using the file called VGADEMO.S01 for this section, so our first task 
will be to clear the screen and load the new file. 


Run File Load and load VGADEMO.S01. Save your changes to 
SAMPLE:S01 if you wish. 


The first command we'll run is Post Cleanup. Because 
VGADEMO.S01 looks like it’s already cleaned up, we'll add a few 
problems and watch Tango-Schematic mop up after us. 


Run Place Wire. Place two or more wires over existing wires on the 
schematic. Make these wires any length, as long as they completely 
overlap other wires. Now, run Post Cleanup. 


You should see each wire highlighted as it is checked and cleaned up. 
The wires you just placed will be deleted as unnecessary, overlapping 
wires. It’s so easy it may seem insignificant, but in a large, complex 
schematic, the memory saved by eliminating overlapping and collinear 
wires will save you time and possible frustration. 


4-58 


LEARNING TANGO-SCHEMATIC 


Now that we’ve cleaned up our schematic design, let’s run the other 
Post processing commands. First, run Post Compile. If you are 
prompted to save your file, just click on No Save. 


In the Post Compile dialog box, Figure 4-25, you may: 
= Update Assigned Reference Designators, renumbering all parts, 


not just parts with U? labels; or 


= Group Parts To Minimize Components, grouping all like parts 
and numbering them as the same component. This helps 
minimize component usage. 


s Descend Hierarchy, directs Post Compile to include hierarchies. 


Select the desired compile options. 
ee MEE Mes 
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BGroup Parts to Minimize Components 
®Descend Hierarchy 


Figure 4-25. The Post Compile dialog box allows you to select the 
compilation parameters. 


If Group Parts To Minimize Components is not selected, all parts will 
be given individual reference designators, for part and component alike. 
For instance, if one component has three parts, three individual 
reference designators will be given (i.e., U1:A, U2:B, U3:C) instead of 
one reference designator and three different (individual) part 
designators (i.e., U1:A, U1:B, U1:C). 


Select both parameters and press OK to begin. The program will 


highlight each net as it is compiled. If for any reason you need to cancel 
the Post Compile command, simply press <RightMouse> or <Esc>. 
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Status boxes will notify you when the program is annotating the compile 
file and loading the annotated file. Once the compilation process is 
completed, the file will be reloaded and the screen redrawn as it was. 


Remember, the Post Compile command does nothing to the sheets. No 
sheet files are annotated. All annotation information is recorded in the 
compile file VGADEMO.CMP. 


Now that the compile file has been created, let’s run more of the Post 
processing commands. 


Select Post Archive Library from the menu. If by some chance the 
archived library already exists, a warning box will tell you about it. Press 
Continue to overwrite the current archive library. 


The new library is named VGADEMO.LIB. Let’s check the libraries to 
be sure this library has been created, and to load it as one of the Setup 
Libraries. 


Run Setup Libraries. In the Setup Libraries dialog box, click on the List 
button. In the Files List dialog box, click on the down arrow until you 
see VGADEMO.LIB. Highlight that library and click OK to select it. In 
the Setup Libraries dialog box, click Open to add the library to list of 
open libraries. Press OK to accept the new library. 


The archived library is there, including all parts placed on all sheets of 
the schematic design named VGADEMO. 


Now, let’s annotate the schematic sheet to match the compile file. Run 
Post Forward Annotate. 


The Post Forward Annotate dialog box, Figure 4-26, allows you to select 
the following parameters: 

s Update Parts, annotates reference designators 

s Update Net Names, annotates nets throughout a hierarchy 


= Backup Sheets, saves the original sheet file as a backup file 
before annotating the current sheet file 


Enable all three options and click OK. 
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arg Select the desired forward annotation options. 
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Figure 4-26. The Post Forward Annotate dialog box allows you to 
select the parameters for forward annotation. 


After the Post Compile file has been checked and updated, the sheet is 
annotated, with each part highlighted as it is annotated and the 
component pattern is called from the appropriate library. 


If Backup Sheets is enabled, the program saves the original schematic 
file as VGADEMO.Bnn and annotates the current schematic. 


The re-displayed schematic sheet should have been annotated, with 
component parts labeled from left to right and top to bottom, following 
common schematic design rules. 


Now we'll run Post Net List, creating a net list file for use in PCB layout 
or simulation. Run Post Net List. 


The Post Net List Generation dialog box appears, prompting for the net 
list output filename. You may fill in a name or select from the list box. 
If no name is listed, it defaults to VGADEMO.NET. If no path is 
entered, the path defaults to the default net list directory. 


Click OK to accept the default path and filename. 
If by some chance the net list file has already been created, the program 


will display an Overwrite Warning box. If that happens, simply click on 
Overwrite to continue with the command. 
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Net list files contain two sections: component and net list. Component 
information includes the part name, the reference designator, any other 
part attributes defined as output for the net list. Net information 
includes the net name and a list of all pins the net connects. 


Finally, let’s generate some reports from the schematic using Post 
Reports. Run Post Reports. 


Select desired report(s), destination, enter Header’Footer strings. 
ae Enc ee See ES SE SOE I (2 ee 
ee 6S 2 2S SEE SS PETER SET RETEY Ss FEES ES: PT A 


POST REPORIS 


rr File 
Header 
Footer 
Lines/Page 


BBill of Materials 


. TMS4464—12N . 


Figure 4-27. Use the Post Reports command to generate important 
data on your design in presentation-quality form. 


In the Post Reports dialog box, Figure 4-27, you have the choice of 
creating up to seven varieties of reports: 

Bill of Materials 

For each matching component type and value on the current schematic, 
the Bill of Materials lists the component type, the number of 
components of each type and the labels assigned to each component. 
Cross Reference 

The Cross Reference report lists changed reference designators and net 


names resulting from Post Compile. It might be a good idea to run this 
report before you run Post Forward Annotate, to be sure that any 
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reference designator and net name changes made during Post Compile 
were the ones you would have expected. 


DRC (Design Rule Check) 


The Design Rule Check option performs a design rules check on the 
schematic sheet and then generates a report indicating any errors found. 


The DRC reports errors which fall into five general categories: 


a Hierarchy errors 
es Electrical errors 

= Pin errors 

a Wire errors 

a Component errors 


Examples of common errors uncovered by the DRC include output pins 
connected to output pins, duplicate reference designators, unreferenced 
global pin, and unnamed global nets. 


Once the errors are reported in DRC report, you can correct the 
schematic based on the errors reported. 


If you press <Esc> or <RightMouse> during the DRC, you will be 
asked to verify your decision to halt the design rule check. Should you 


decide to stop the DRC, the report will print anyway, with any violations 
encountered prior to the halt. 


Library Contents 


The Library Contents report lists all the components in each of the 
libraries currently opened with the Setup Libraries command. 
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Part Usage 


The Part Usage report lists components’ reference designators, their 
type, and any parts not used within the component. This is a handy tool 
for minimizing the total number of components used in a design. 


Hierarchy Tree 


The Hierarchy Tree report lists all files in a hierarchical design, with the 
full file pathnames. 


Part Locations 


The Part Locations report lists components by reference designator, 
type, the sheet they are displayed on and their X and Y coordinates. 


Enable all seven of the report options. Select File in the Port list box to 
send the reports to a file, using the default nome VGADEMO.REP. (If 
you wanted to enter your own filename, you would enter the name of 
the file in the File entry box or click on List to select from a list of files 
in the current directory.) Click on OK to begin the command. 


If this command has been previously run and the output file already 
exists, an Overwrite Warning box will appear. Just click on Overwrite to 
continue creating the reports. 


The DRC report will take the longest time. Try to be patient and 
remember what it used to be like in the old days when this sort of 
checking was done by hand with colored pencils! 


A status box will notify you when all reports have been created. Click 
on Continue to terminate the Post Reports command. 


After you quit Tango-Schematic, take a look at the reports and post 
processing files we’ve just created. In DOS, we can view the files using 
the DOS command TYPE or print the files using the DOS command 
PRINT, or load them into your favorite text editor or word processor. 
You'll find the reports clear, concise, but detailed. 
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4.9 Printing and Plotting 


It should be obvious by now that we’re very proud of the ease-of-use 
and powerful editing features of Tango. However, we’ve designed a few 
schematics ourselves and we know that the presentation of your design 
sometimes plays as important a role as the design itself. Garnering big 
money for hardware designed on restaurant placemats has been 
reserved for the Steven Jobs of the world. 


In Tango, we paid particular attention to generating the highest quality 
output, available on devices ranging from dot-matrix printers to top-of- 
the-line plotters. We use our menus, dialog boxes, prompts and on-line 
help to take the mystery and frustration out of generating hardcopy and 
even communicating properly with pen plotters. 


We encourage you to take the time now to print or plot a Tango 
schematic file and see both our speed and quality of output. We’ll use 
the file VGADEMO.S01 to test the printing and plotting commands. 


NOTE 


If your plotter or printer is connected to a serial port (COM1 or 
COM2), use the Setup Communications command to set the 
baud rate, parity, number of data bits, number of stop bits and 
handshake protocol before running Post Plot/Print. Consult 
your printer or plotter manual for the proper settings. You do 
not need to run Setup Communications if your output device is 
connected to your computer by a parallel port. 


Let’s test the Post Plot/Print command. The screen should already be 
displaying the file VGADEMO.S01. Select Post Plot/Print from the 


menu. 


The Post Plot/Print dialog box, Figure 4-28, allows you to select the 
items/attributes you wish to print or plot. 
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Figure 4-28. Use the Post Plot/Print command to output your finai 
schematic design. 


Options set in this dialog box include which items and attributes are to 
be printed, which sheets are to be printed, single or multi-color printing 
or plotting, output parameters, driver selection, port selection, and 
plotter parameters. You can also specify the pen number for single- 
color plots and the output filename for output files in DXF or 
PostScript format. All of these options are stored for you in the 
initialization file SCH.INI to save you the trouble of resetting them each 
design session. 


Choose all of the items/attributes you would like to print or plot. Then 
click on Sheets to select the sheet(s) to be printed or plotted, in this 
case, VGADEMO:S01. Click on Final Size to pick the final size of your 
print or plot--Tango-Schematic will scale the sheet for you 
automatically! 


If you print or plot a diagram which is too large for your device, (such as 
a D-size sheet on a laser printer), the program will automatically tile the 
output with a slight overlap making it easy to tape together. 
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Next, select the appropriate printer or plotter driver for the device you 
want to use. Consult your printer or plotter manual if you are unsure of 
its default driver. If your device is not displayed in the list box, check 
for a compatible driver. 


For instance, most plotters are either HP-GL or DM-PL compatible, 
and many printers are Epson FX compatible. The numerals beside the 
printer drivers indicate their resolution (in dots per inch). 


The drivers used to generate DXF, PostScript and encapsulated 
PostScript files are also selected from the drivers list box. Use the DXF 
driver to produce a file which is compatible with AutoCAD and most 
other popular mechanical CAD packages. The PostScript driver is used 
when printing directly to a PostScript printer, such as the Apple 
LaserWriter. The encapsulated PostScript driver, on the other hand, is 
used when generating a file which will be embedded into a document 
created with a PostScript-compatible word processing or desktop 
publishing system. 


Next, click on the printer or plotter port you’re going to use to output 
from your computer to the device. Other options that you may set 
include plotting or printing to a file, X and Y correction values, pen 
width and speed, pause for pen changes, paper size and offset 
dimensions. Again, any settings you make will be saved in SCH.INI. 


On narrow printers, dot matrix or laser, Tango-Schematic will 
automatically print any artwork which is too wide for the printer in 
strips which may be taped together. If you wish to print or plot the 
artwork rotated 90 degrees, just click on the Rotate option in the dialog 
box. This is useful if you are printing A-size sheets on letter-size 
printers. 


After selecting your device driver and port, choose any other options 
which suit your fancy and click on OK. The program will begin to 
generate your artwork. 


Try experimenting by generating plots or prints with varying scale, a 


combination of items/attributes, different colors, and so on. We think 
you'll agree, Tango generates beautiful art, worthy of your best design. 
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4.10 Conclusion 


By now you should have a pretty good feel for what Tango-Schematic is 
all about. We’ve tried to cover as many features as possible, and still 
not consume the better part of a day. 


In review, you quickly learned how to operate the ACCEL Productivity 
Interface (API), with its pop-up menus, dialog boxes, hot spots, speed 
palettes and on-line help. You loaded an existing file and zoomed and 
jumped around the worksheet, then created your own design by placing, 
moving, deleting and undeleting components, text, wires, and net names. 
You ran Tango-Schematic’s powerful post processing commands and 
finally, you output a schematic to your printer or plotter. 


But no schematic design system worth its stuff can be adequately 
described in a 70-page tutorial. Some of the important features we 
haven’t discussed include Tango’s extensive block operations, and its 
easy-to-use Library Editor. You can find out more about these features 
by reading the rest of the manual or by using Tango’s extensive on-line 
help. 
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5 The Tango-Schematic Screen 


5.1 Introduction 


The Tango-Schematic screen (Figure 5-1) appears directly after you 
initiate the Schematic program. 


aut Press <Left> or <Enter> at the wire starting point. 


PLACE: Blockcopy Bus Junction Line Module Part Port Text.» 
23044745 5.766, 1.1060) Place:Vire 7? G:1@8A Size:A <untitled> [Et 


Figure 5-1. The Tango-Schematic screen features the ACCEL 
Productivity Interface (API). 


The Tango-Schematic screen features the ACCEL Productivity 
Interface (API), which offers pop-up command menus, dialog boxes, 
snap-to grids, hot spots, speed palettes and on-line help. 
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From this screen, you can 


es Create 
=» Revise 
se View 


= Plot or print your schematic designs 


This chapter covers the basics of using all the screen functions, including 
cursor movement, the three grids, the pop-up menus, the Speed 
Palettes, the Hot Spots and the on-line help facility. 


NOTE 
Each time you exit Tango-Schematic, the program will 
automatically save all program setup values for the editing 
session in SCH.INI. The next time you run Tango-Schematic, 
the program will restore the screen and all values from the files 
as they were when you exited the program. This allows you to 


begin each Tango-Schematic session from the exact point where 
you left the last one. 


Let’s take a tour around the screen to familiarize you with the features 
of the API. The Tango-Schematic screen is divided into four sections: 

= The prompt line (at the top of the screen) 

= The status line (at the bottom) 

a The four Hot Spots (at the corners) 


= The workspace (everything else) 
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Figure 5-2. Tango-Schematic’s Prompt and Status lines keep you 
informed. 


5.2 The Prompt Line 


Across the top of the screen is a single line of text called the prompt line. 
As the program first loads, the prompt line displays the usual copyright 
information. 


Once you begin running the program, the prompt line performs two 
functions: 1) listing commands and 2) prompting you on what to do for 
each command. 


As you toggle through command options on Tango-Schematic’s menus, 
the prompt line displays a brief description of each Tango-Schematic 
menu command that is currently highlighted. For example, if you 
highlight the Main Menu’s Edit command, the prompt line displays: 


Bus Library Line Module Part Port Text Wire 
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This information lets you know that selecting the Edit command 
displays a menu containing the commands Edit Bus, Edit Library, Edit 
Line, Edit Module, Edit Part, Edit Port, Edit Text and Edit Wire. 


Once a command is active, for instance Edit Wire, the prompt line 
provides a brief help message for that command: 


Press <Left> or <Enter> over the wire to be edited. 
The prompt line’s descriptions are designed to guide the beginner and 
refresh the memory of the experienced Tango-Schematic user. The 


philosophy behind the prompt line is to give you enough information to 
keep your concentration on your work and not on the documentation. 


5.3 The Status Line 


Across the bottom of the screen is the status line. The status line fields 
are, from left to right: 


= The Cursor Location field 

a The active Command Mode field 

s A ? for accessing the on-line Help utility 
m The Grid field (G:xxxx) 

s The Current Sheet Size 


a The Current Sheet field (i.e., SAMPLE.SO1 


5.3.1 Cursor Location 


The status line’s Cursor Location field shows the current cursor location 
on the workspace. The first number is the X coordinate and the second 
number is the Y coordinate. The X,Y coordinates are given in inches, 
with a resolution of 1 mil (0.001 inch). 
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If the absolute grid is enabled, the origin (0,0) is located at the bottom 
left corner of the workspace and the X,Y coordinates are displayed in 
parentheses. A cursor location of (5.000,2.500), for example, means that 
the cursor is five inches from the left edge of the workspace and 2.5 
inches from the bottom edge. 


If the relative grid is enabled, the origin is user defined (you set the 
origin at any location) and the X,Y coordinates are displayed in square 
brackets, for example [1.000, 2.500]. 


5.3.2 Command Mode 


The Command Mode field allows you to quickly select any of the 
Tango-Schematic editing operations, which include all of the Delete, 
Edit, Move and Place commands. This field is designed as a quick 
alternative to running these commands from their pop-up menus. 


The currently displayed command in the Command Mode field is always 
in effect, as long as there is no pop-up menu on the screen. For 
example, if the Command Mode field shows Place:Line, you can place a 
line simply by clicking the mouse at any location on the workspace. 


The Command Mode field is divided into two parts, which are separated 
by a: (colon). 


a The left part shows the menu name (Delete, Edit, Move or 
Place). Position the mouse on the left part of the field and press 
<LeftMouse> to cycle forward through the available menu 
names (which are in alphabetical order). Press <RightMouse> 
to cycle backward through the menu names. 


= The right part shows the command name as listed in the menu. 
Position the mouse on the right part of the field and press 
<LeftMouse> to cycle forward through the available command 
names (also in alphabetical order). Press <RightMouse> to 
cycle backward through the command names. For example, if 
you select Place as the menu name, the available command 
names displayed are Block, Bus, Junct, Line, Mod, Part, Port, 
Text and Wire. 


When you run any of the Delete, Edit, Move or Place commands from 
the menus, the command is automatically entered in the Command 
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Mode field. This allows you to quickly repeat the last editing function 
as often as needed. 


5.3.3 Help (?) 


Perhaps the handiest command available to beginners is the Tango- 
Schematic on-line Help function. The Help command is context 
sensitive, matching the message to the current command mode. Just as 
with the rest of the Tango user interface, the on-line help function saves 
you hours of time paging through the reference manual (though the 
manual index is extensive and accurate.) 


Anytime you need assistance during your design session, you can click 
over the ? on the status line or press ? on your keyboard. One or more 
screens of information will appear on the main screen. If a menu 
command is currently highlighted, selecting ? displays a description of 
the highlighted command. If a menu is not displayed, selecting ? 
displays a description of the command shown in the Command Mode 
field of the status line (Figure 5-3). 


Up/Down to view entire topic, Index/Next/Previous for other topics. _ 
i pee ES Sine) ERR ie ES] I Ee AS AR a 


g Move Bus sue 


= 
| Description 


an 
Move a bus on the worksheet. Select the Move Bus 
command from the menu. Position the cursor on the bus 


and press <LeftMouse> or <Enter>. The program beeps if 
no bus is selected. As you move the cursor, an outline 
of the bus moves across the screen. Press <LeftMouse> 
or <Enter> to place the bus. 


Connections will be rubberbanded if you have enabled 
the Maintain Connections option with the Setup Options 
command. Use Undo to reverse any undesired move 
operation. 
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Figure 5-3. The program features complete context-sensitive, on-line 
help for every Tango-Schematic command. 
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The Help dialog box contains several pushbuttons at the bottom. For 
Help messages that are longer than a full dialog box, use the Help 
facility’s Up and Down pushbuttons to scroll up and down through the 
message a half-page at a time. The Next and Previous pushbuttons 
display the next and previous help messages for the program (the Help 
messages are arranged in alphabetical order by command name). 


The Index pushbutton displays a dialog box containing all available 
Help message topics, allowing you to select a specific topic. First select 
from the list of Main Topics on the left side of the dialog box, then 
select from the list of Sub Topics on the right. Click on OK to display 
the Help message. To remove the Help dialog box and return to 
editing, click on the Continue pushbutton. 


5.3.4 Grid Field 


The Grid field shows the current snap grid for the workspace (Absolute 
or Relative) and the size of the grid in mils. To toggle between the 
Absolute and Relative grids, click on the Grid field or type G. 


Cursor movement is restricted to points on the snap grid. When the 
snap grid is set to Absolute, the X,Y coordinates are displayed in 
parentheses on the status line with the origin (0,0) at the lower-left 
corner of the workspace. The Grid field shows G:xxxA, where xxx is the 
size of the Absolute grid in mils and A stands for Absolute. 


When the snap grid is set to Relative, the X,Y coordinates for the 
Relative grid are displayed in square brackets on the status line. The 
Grid field now shows G:xxxR, where xxx is the size of the Relative grid 
in mils and R stands for Relative. 


The grid sizes are set with the Setup Grids command. Refer to Section 
5.9.2, Setup Grids, for a complete discussion of grids. 

5.3.5 Current Sheet Size 

The next field on the Status Line shows the currently active sheet size. 


The sheet size is selected in the Setup Options dialog box. See Section 
6.4.1, Selecting The Sheet Size, for a discussion of sheet sizes. 
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5.3.6 Current Sheet 


The Current Sheet field on the status line displays the name of the 
schematic sheet that you are editing. 


This field allows you to do a "quick save" by clicking <LeftMouse> on 
the filename. The program will save the current sheet and rename the 
previous file with the extension .Bnn, where nn is the sheet number. 


For example, if you’ve edited the file DEMO.S01 and do a quick save, 
the current sheet is saved as DEMO.SO1 and the old file is renamed 
DEMO.B01. 


5.4 What’s A Hot Spot? 


The Hard Rock Cafe is one renowned hot spot, but Tango-Schematic 
screen has four of its own hot spots, one at each corner: Menu, Zoom, 
Palette and Undo. These hot spots give you instant access to 

e the Main Menu 

= the Zoom Window 

= the Speed Palette 

= the Undo Command 


You can run any of these commands by clicking <LeftMouse> on the 
appropriate hot spot or by typing the first letter of the hot spot’s label 
(this letter is underlined on the screen). For example, to display the 
Main Menu, use the mouse to position the cursor on the Menu hot spot 
and press <LeftMouse> or simply type M. 


The hot spots are only active when the program is not displaying a menu 
or dialog box on the screen. 


5.5 The Menu Hot Spot 


The Main Menu hot spot displays the Tango-Schematic Main Menu box 
(Figure 5-4). The Main Menu is the top level of the program’s simple, 
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two-level, pop-up menu system. This system makes it easy to find a 
command when you need it. 
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Figure 5-4. The Tango-Schematic Main Menu is the top level of the 
program's simple, two-level, pop-up menu system. 


All of Tango-Schematic’s commands are available from the Main Menu 
or, at most, one menu level down. You can view every menu option on 
the prompt line by sliding the highlight bar up or down on the Main 
Menu. At all times, you are never more than two mouse clicks away 
from any command. 


The Tango-Schematic menus make the program easy to learn and 
remember. You always have a list of the available commands on the 
screen and can execute any one simply by pointing to it. There is no 
need to traverse up and down elaborate menu trees searching for 
commands. 
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There are three convenient ways to pop up the Main Menu: 


= Position the cursor on the Menu hot spot and _ press 
<LeftMouse>. 


ms With the cursor in any location, type M or press <Spacebar>. 


s With the cursor in any location, press both the left and right 
mouse buttons at the same time and click your heels together 
saying, "There’s no place like home." (Only kidding, just press 
the mouse buttons.) 


You can remove the Main Menu or any second-level menu from the 
screen at any time by pressing < RightMouse> or <Esc>. 


You execute a command by selecting it from the currently displayed 
menu. You select a command by moving the highlight bar over the 
command name in the menu box, either by: 


= Using the mouse and pressing <LeftMouse> or 


a Using the <UpArrow> and <DownArrow> keys and pressing 
= Enter >. 


When you highlight a command, the prompt line displays a brief 
description of the command and reminds you of any action that may be 
required for execution of that command. 


For the sophisticated Tango-Schematic user, who is well-acquainted 
with each and every command, constantly selecting from the menu may 
become a cumbersome procedure. For this reason, Tango-Schematic 
offers another way of executing commands. After popping up the menu, 
you can simply type the command’s key letter (indicated by an 
underline), which is generally the first letter of the command name. 
This allows you to execute commands quickly without referring to the 
displayed menu. 


If, for example, you want to execute the Main Menu’s Edit command, 
you can use the mouse or arrow keys to move the highlight bar over the 
word Edit in the Main Menu box and then press <LeftMouse> or 
<Enter>. You can also execute the Edit command simply by typing the 
letter M (to pop up the Main Menu), then E. 
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All of the Main Menu commands (with the exception of Undo) have a 
second-level menu of related commands. The Edit command in the 
Main Menu, for example, displays the Edit sub-menu. This menu 
includes commands for editing items on the schematic, such as Edit 
Bus, Edit Library, Edit Line, etc. When you highlight the Main Menu 
Edit command, the prompt line lists all the Edit Menu commands: 


Bus Library Line Module Part Port Text Wire 


This lets you quickly scan every Tango-Schematic command by sliding 
the highlight bar up and down the Main Menu and reading the prompt 
line. 


Once a command is executed, the menu is removed from the screen. 
The next time you display the Main Menu, the program remembers the 
last command executed and places the highlight over that command 
name. This saves time when you want to run the same command 
several times in succession. (Remember, you can also use the 
Command Mode field on the status line to repeat commands.) 


5.5.1 Dialog Boxes 


When a command requires further information from you, such as color 
selections for the Setup Display command, the program displays a pop- 
up dialog box. The dialog box allows you to enter information or to 
select from a list of available options. The dialog boxes are designed to 
be intuitive: you should be able to select options quickly without 
consulting the documentation. 


To help things go smoothly if you’re unfamiliar with dialog boxes, we’ll 
briefly describe the types of controls they offer: 


Selectors 
Entry boxes 
Pushbuttons 
List boxes 
Check boxes 


We'll illustrate the dialog box options using the File Save dialog box, 
shown in Figure 5-5. Run the File Save command to display this box. 
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Figure 5-5. Tango-Schematic dialog boxes make selection of 
command options quick and easy. 


5.5.1.1 Selectors 


The Sheet and Block options in the Save box at the middle left of the 
File Save dialog box are termed selectors. With selectors, you can 
enable only one of the listed options at a time. 


To enable an option, click <LeftMouse> on the selector’s circle or 
option label. The program displays a dot in the circle. Enabling an 
option automatically disables the previously enabled option (removing 
the dot from the selector’s circle). 


As an alternative to the mouse, you can move to a group of selectors by 
pressing the <Tab> or <Shift-Tab> keys. Use the arrow keys to 
enable one of the listed options. Do not use <Enter> to select the 
options or you will exit the dialog box without initiating your new 
selection. 


5.5.1.2 Entry Boxes 
The box at the top of the File Save dialog box, labeled File, is termed an 


entry box. The current or default value for the entry box (if any) is 
displayed. 
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To change this value, you need to enter a new alphanumeric value on 
the keyboard: 


a First click <LeftMouse> on the entry box or move to it with the 
<Tab> or <Shift-Tab> key. The label for the entry box will 
be underlined and the cursor (an underscore) appears in the 
entry box. 


es Now enter the new value. The characters are added to the end of 
the currently displayed value. 


= To delete the current value character-by-character, use the 
<Backspace> key. 


= To delete the entire current value, use the <Del> key. 


NOTE 


Tango-Schematic does not distinguish between upper- and 
lowercase characters; either case or a combination of both may 
be used. 


5.5.1.3 Pushbuttons 


On the right side of the File Save dialog box are small boxes with 
rounded edges which contain the words List, OK and Cancel. These 
are termed pushbuttons. Pushbuttons have an instant effect as soon as 
you click on them. For example, clicking on the List pushbutton with 
<LeftMouse> lists the sheet or block files in the current directory. 


Notice the bold line around the OK pushbutton. This indicates a default 
pushbutton. Pressing <Enter> at any time is equivalent to clicking on 
the default pushbutton, regardless of the fact that another pushbutton 
may be current (underscored). 


As an alternative to the mouse, you can move to a pushbutton by 


pressing the <Tab> or <Shift-Tab> key and "push" it by pressing 
<Spacebar>. Do not try to push it by pressing <Enter> or, as we said 
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above, you will simply select the default button, OK, which is probably 
not what you mean to do. 
5.5.1.4 List Boxes 
Selecting the List pushbutton brings up a special dialog box which 
contains a list box. The list box displays a list of items (in this case, 
schematic sheet filenames). You can select an item from the displayed 
list by clicking <LeftMouse> on it. The selected item is then 
highlighted and placed in the File entry box. 
Note the right border of the list box contains: 

ep An Up Arrow mark at the top 

= A Down Arrow mark at the bottom 


= A small horizontal line between them 


If you’re using the mouse, this border lets you quickly scroll the list box 
up and down: 


w Click on the Up Arrow mark to scroll up one item at a time. 


w Click on the Down Arrow mark to scroll down one item at a 
time. 


a Click on the space between the horizontal dividing line and the 
Up Arrow to scroll up a box-full of items at time. 


a Click on <PgUp> or <PgDn> to scroll rapidly through the list. 


As an alternative to the mouse, you can move to the list box by pressing 
the <Tab> or <Shift-Tab> key and then select an item using the arrow 
keys. 


You can selectively display files in the list box by using wildcard 
characters. In the File entry box, type a filename using a wildcard 
character. The valid wildcard characters are ? (which represents any 
one character or no character) and * (which represents any set of 
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characters or no character). Clicking on OK displays all the filenames 
that match the wildcard filename in the entry box. 


For example, if you type DEMO.S* in the entry box and click on OK, 
the program lists all files that begin with DEMO and have the extension 
.Snn, where S is the sheet and nn is the sheet number. For example, 
DEMO.S01, DEMO.S04 and DEMO.S98. 


When listing files, the list box also includes all available drives, such as 
<A:>, <B:> and <C:>, and directories in the current path. Clicking 
on one of these options displays all directories and matching files within 
the selected directory or the root directory of the selected drive. 
Selecting the listing <..> displays all directories and matching files in 
the parent directory of the current directory. For example, if the File 
entry box contains C:\SCH\PROJECT1\*.S03, selecting <..> displays 
a list of the directories and sheet or block files in the directory C:\SCH. 


When the file you want is selected, click on OK in the Files List dialog 
box. This selects the sheet or block filename, returns you to the File 
Save dialog box and enters the filename in the File entry box. You can 
then save the current sheet or block to this file by clicking on OK. 


5.5.1.5 Check Boxes 


The Save Backup option in the lower left of the File Save dialog box is 
termed a check box. With check boxes, you can enable any number of a 
group of options. To enable an option, click <LeftMouse> on the 
check box or its label. The program displays an X in the box. If there is 
currently an X in the box, clicking on the option removes the X, which 
disables the option. In other words, clicking on a check box option 
toggles it on and off. 


As an alternative to the mouse, you can move from control to control in 


the dialog box by pressing the <Tab> or <Shift-Tab> key and toggle a 
check box by pressing <Spacebar> when its label is underscored. 
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5.6 The Zoom Hot Spot 


Click on the Zoom hot spot or type Z to run the Zoom Window 
command. The Zoom Window command allows you to zoom in or out 
on a specified section of the workspace. 


When you click on the Zoom hot spot or type Z, Tango-Schematic first 
displays a rectangular zoom window that indicates the smallest area that 
can be zoomed into. 


se To mark the center of the zoom window, position the cursor and 
press <LeftMouse> or <Enter>. The program displays an X 
at this spot. 


To display the smallest area of the workspace that can be 
displayed, again press <LeftMouse> or <Enter> without 
moving the cursor. 


If you want to display a larger area of the workspace, expand the 
window by moving the cursor up or to the right. 


= Contract the window by moving the cursor down or to the left. 
The borders of the window can be moved off the screen, letting 
you zoom sections of the workspace that aren’t currently 
displayed. 


mu When the window is the desired size, again press <LeftMouse> 
or <Enter>. The section of the workspace inside the window 
is redrawn to fill the screen. 


The Zoom command is useful if you want to view a particular section of 
the workspace in greater detail or if you want to display a section of the 
workspace that is currently off-screen. 


If you are in the middle of a zoom command and wish to cancel it, press 
<RightMouse> or <Esc>. 


You can also run the Zoom Window command by selecting it from the 


Zoom Menu by typing MZW (Menu Zoom Window) or 
<SpaceBar > ZW. 
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5.7 The Palette Hot Spot 
Click on the Palette hot spot or type P to display the Speed Palette. The 
Speed Palette offers speedy one-click access to the most common 


Tango-Schematic commands. 


There are four standard Speed Palettes available in Tango-Schematic: 


se Place 
= Edit 

=» Move 
= Delete 


The Speed Palette displayed is determined by the status line’s 
Command Mode field (described in Section 5.3.2, The Status Line). 


For example, if the Command Mode field shows Place:Line, click on the 
Palette hot spot or type P to display the Edit Palette, Figure 5-6. 
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Figure 5-6. Tango-Schematic offers Speed Palettes for fast 
command execution. 


This palette lists all commands in the Place Menu: 


Blockcopy Bus Junction Line Module Part Port Text Wire 
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Since the Command Mode field is Place:Line, the program highlights 
the Line command in the Place Palette. You can run a command from 
the Speed Palette by clicking on the command name. For example, 
click on Wire in the Place Palette to run the Place Wire command. 


There are two ways to display a different Speed Palette: 


= Position the cursor on the palette name on the left side of the 
Speed Palette (for example, Edit). Press <LeftMouse> to cycle 
forward through the available palette names (which are in 
alphabetical order). Press <RightMouse> to cycle backward 
through the palette names. 


s Position the mouse on the left part of the status line’s Command 
Mode field. Press <LeftMouse> to cycle forward through the 
available palette names (which are in alphabetical order). Press 
<RightMouse> to cycle backward through the palette names. 


To remove the Place Palette, click on the Palette hot spot again or 
type P. 


NOTE 


A mouse is required to use the Speed Palettes. 


5.8 The Undo Hot Spot 


Click on the Undo hot spot or type U to run the Undo command. This 
command allows you to undo the previous editing command. The Undo 
command restores the schematic sheet to its status prior to the last 
Delete, Edit, File Load (loading a block only), Move or Place operation. 
You can undo only the last command. The Undo command makes it 
easy to change your mind or to recover from a mistake. 


If you select the Undo hot spot two or more times in succession, the 
program toggles between undoing the last editing command and 
restoring the last editing command (in other words, undoing the Undo 
command, sometimes known as a Redo operation). For example, if you 
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delete a component part from the sheet and select the Undo hot spot, 
the part is restored to its original position. Selecting the Undo hot spot 
again deletes the part. Selecting the Undo hot spot third time restores 
the part, and so on. 


Undo also unwinds line segments after placement. For example, if you 
have placed a line where several segments pass over each other, 
pressing U will unravel the line, segment by segment, allowing you to 
the re-place the line from the point at which the unraveling ended. 


You can also run the Undo command by selecting it from the Main 
Menu by typing MU (Menu Undo). 


5.9 The Workspace 


The workspace is the area of the screen reserved for creating and 
editing your schematic designs. The workspace size is based upon the 
current sheet size selected in the Setup Options command (see Section 
6.4.1, Selecting The Sheet Size). 


In this section, we won’t go into placing items on the workspace (such as 
components, lines, text strings and wires), then moving, rotating, 
copying and deleting them. All these functions and more are covered in 
subsequent chapters. But, for those of you new to PC-based electronic 
design, we will touch on some important workspace concepts: moving 
the cursor and the workspace grids. 


5.9.1 Moving The Cursor 


The cursor is your way of "pointing" to any location on the workspace. 
You can move the cursor by moving the mouse on your desk top or by 
pressing the arrow keys. Tango-Schematic provides you with a choice of 
three cursor shapes: 

= An arrow (the default cursor) 


= ##$A small cross 


= # A full-screen cross 
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To change the cursor shape, run the Setup Display command and select 
the cursor of your choice from the dialog box options. 


5.9.2 Setup Grids 


Tango-Schematic has three workspace grids: Absolute, Relative and 
Visible. The workspace grids provide a means to precisely position the 
cursor when editing a schematic sheet. The Absolute and Relative 
Grids are termed snap-to grids. When you move the cursor, it will 
automatically snap to points in these two grids. 


For example, if the Absolute Grid is enabled and its size is set to 100 
mils, you can only move the cursor in increments of 100 mils. 


To select the snap grid and set the size of the three grids, run the Setup 
Grids command. In the Setup Grids dialog box (Figure 5-7), you can 
change the size for each grid by entering an integer in the range of one 
through 1000 mils. To change the type of snap grid, click on Absolute 
or Relative in the Grid Sizes list box. Click on OK to put these changes 
into effect. 
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Figure 5-7. The Setup Grids dialog box allows you to select your 
worksheet grid. 


When the snap grid is set to Absolute, the X,Y coordinates are 
displayed in parentheses on the status line with the origin (0,0) at the 
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lower-left corner of the workspace. The status line’s Grid field shows 
G:xxxA, where xxx is the size of the Absolute Grid in mils and A stands 
for Absolute. 


When the snap grid is set to Relative, the program prompts you to 
select the Relative Grid origin by positioning the cursor and pressing 
<LeftMouse> or <Enter>. The X,Y coordinates for the Relative Grid 
are displayed in square brackets on the status line. The status line’s 
Grid field now shows G:xxxR, where xxx is the size of the Relative Grid 
in mils and R stands for Relative. 


The Relative Grid is especially useful for accurately placing text strings. 


For example, first run the Setup Grids command to set the Relative 
Grid size td 10 mils and select Relative as the snap-to grid. After 
clicking on OK, set the Relative Grid origin at the first text string 
location and place the remaining text strings at intervals of 10 mils (the 
cursor automatically snaps to the next text string location). When 
finished, run the Setup Grids command again to change back to the 
Absolute Grid, set to 100 mils. 


To quickly toggle between the Absolute and Relative Grids without 
running the Setup Grids command, you need only click <LeftMouse> 
on the status line’s Grid field or type G (as explained in Section 5.3.4, 
Grid Field). 


The Visible Grid is for reference only. If enabled (using the 1X Grid 
and 10X Grid fields in the Setup Display dialog box), the Visible grid 
dots are displayed at regular intervals determined by the grid size, with 
the origin (0,0) at the lower-left corner of the workspace. For example, 
if the Visible Grid size is set to 100 mils, the grid dots are spaced at 
intervals of 100 mils. You can also set the color of the Visible Grid 
using the Setup Display command (the 1X Grid field). 


If the Visible Grid size is too small for the current zoom level (the grid 
dots are spaced too close together), the program automatically 
multiplies the size by 10 and displays the Visible Grid in the 10X Grid 
color (also set using the Setup Display command). If the 10X size is still 
too small for the current zoom level, the program does not display the 
Visible Grid at all. 
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Select the Visible Grid Style by enabling either the Dotted or Hatched 
option. The Dotted option displays a dotted grid pattern on the screen, 
with the dots spaced according to the grid size selected. The Hatched 
option displays the same grid in a hatched pattern similar to the pattern 
of graph paper. 


If you decide to use the hatched display of the Visible Grid, we 
recommend running the Setup Display command to select a subdued 
color, such as dark gray, for the Visible Grid color. Otherwise, the 
hatched grid tends to overwhelm the screen. 


5.10 Summary 


In this chapter, we introduced the basic concepts of the Tango- 
Schematic screen: the prompt and status lines, the hot spots, the Help 
facility and the workspace. The following commands were discussed in 
this chapter: 


Command Function 

On-line Help Display help messages for currently active 
command. 

Setup Grids Select the snap grid, set the Absolute, 
Relative and Visible grid sizes, and select 
the Visible grid style. 

Undo Undo the last editing command. 

Zoom Window Zoom in or out on a section of the 

workspace. 
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6 Starting the Schematic 


6.1 Introduction 


This chapter helps get you started on your schematic drawing by 
discussing: 


=  Tango-Schematic’s file organization conventions; 


w $$Tango-Schematic’s two graphics editors: the Sheet Editor and 
the Library Editor; and 


= The basics of creating your new design, including selecting the 
sheet size; loading, saving and clearing files; viewing sections of 
your schematic worksheet in detail; and quitting the program or 
just interrupt it for a while to execute DOS commands. 


For detailed command descriptions, refer to Chapter 16, Commands. If 
you are a first-time user, you might want to review the tutorial in 
Chapter 4 after reading this chapter, to more firmly cement the ideas in 
your mind. 


6.2 Schematic File Organization 


Many large schematic designs cannot be contained on a single sheet, 
and thus must be drawn on two or more sheets. Tango-Schematic has a 
simple convention for handling these multi-sheet designs. 


When you create a schematic drawing, Tango-Schematic requires you to 


supply a filename (a standard DOS filename of up to 8 characters) and 
an optional extension. 
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6.2.1 Filename Convention 


The filename is the same for all sheets in a multiple sheet drawing. 
Only the filename extension changes for each sheet. 


The filename extension is used to indicate the sheet number for 
multiple sheet drawings. The filename extension .Snn is a Tango- 
Schematic convention. S stands for sheet and nn corresponds to the 
sheet number. Valid extensions are "S01" through "S99"; "SOO" is not 
allowed. 


Because of this numbering convention, you are limited to 99 sheets per 
level on your schematic. If, however, you design hierarchically (see 
Chapter 7, Hierarchical Diagrams), there are no limits to the number of 
sheets in your drawing: simply point to files with a different base name. 
For example: In the design ROCKET, you may have sheets 
ROCKET.S01 through ROCKET.S99. On each of these sheets, you may 
point to sheets with different base names (CAPSULE, BURNERS, 
TANG), each level of which may in turn contain up to 99 sheets. 


Therefore, if your design fits on a single sheet, you may omit the 
extension, since the Tango-Schematic default is .S0]. Thus, a small 
schematic may be specified as SMALL or SMALL.SO1. Tango- 
Schematic will accept either of these entries when it asks for a filename, 
and will actually store the file using the filename SMALL.SO1. 
However, if you have a large design which requires two or more sheets, 
all sheets are given the same base filename, with individual sheets 
identified by their extension. Thus, a large schematic contained on four 
sheets can be labeled LARGE.SO1, LARGE.S02, LARGE.S03 and 
LARGE.S04. 


Tango-Schematic stores all schematic files as standard DOS files, so 
that DOS commands---such as COPY, RENAME, BACKUP and 
RESTORE---can be used to manipulate them. 

6.2.2 Output Report Generation 

Tango-Schematic can generate seven types of reports for each 


schematic design from the base filename: Net Lists, Design Rules 
Check, Library Contents, Bill of Materials, Part Location, Cross 
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Reference, and Hierarchy Tree. All files with the specified base 
filename will be processed. 


6.2.3 File Backup Option 


Tango-Schematic keeps an automatic backup copy of your file, if you 
select the backup option in the File Save dialog box. The backup file is 
given the extension .Bnn, instead of the extension .Snn. If you want to 
use a backup file in a schematic, you can change the extension to .Snn 
using the DOS COPY or RENAME command. 


6.3 Graphics Editors 


The Tango-Schematic program includes two graphics editors: the Sheet 
Editor and the Library Editor. 


The Sheet Editor provides a graphical interface for the creation and 
modification of schematics (and other drawings). See Chapters 5 
through 13 and 16 for a discussion of Sheet Editor commands. 


The Library Editor allows you to create and modify existing 
components. It is available at any time from within the Tango- 
Schematic Sheet Editor, thus providing a fast, seamless way to create 
new components in the middle of a design. See Chapters 14 and 15 for 
a discussion of Library Editor commands. 


The Sheet Editor creates and modifies sheet files. Starting from a blank 
or existing sheet, wires, parts, etc., are added to form the desired sheet 
file, which is then saved to disk. 


6.4 Using The Sheet Editor 
When you enter Tango-Schematic, you are automatically in the Sheet 


Editor. Here, you have the choice of creating your own schematic 
design or modifying an existing one. 
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6.4.1 Selecting The Sheet Size 


Before creating a new or loading an existing file, you should select your 
preferred design sheet size. The workspace size is based upon the 
current sheet size. 


To select a sheet size, run the Setup Options command. This brings up 
the Setup Options dialog box, Figure 6-1. 
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Figure 6-1. The Setup Options dialog box allows you to select, 
among other things, the diagram sheet size. 


The available sheet sizes, in order of smallest to largest, are: ANSI A - 
E and ISO A4 - AO. 

Click on the desired sheet size to select a size. A dot will appear in the 
circle of the enabled option. Click on OK to close the dialog box and 
initiate the command. 

For a new design, if no sheet size is selected, the default size is ANSI A. 
You can change the sheet size at any time in the design process. 


6.4.2 Creating A New File 


When you begin Tango-Schematic, you are presented with a blank 
workspace displaying the default title block and border. 
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You can create your own title block and border for any of the sheet 
sizes. See Section 10.4, Title Blocks and Borders. 


6.4.3 Loading An Existing File 


To load an existing schematic file into the system for editing, run the 
File Load command. The File Load dialog box, Figure 6-2, shows the 
two different types of Tango-Schematic files: sheet (the default) and 
block. 


uae select the file type and enter the name of the file to load. 


FILE LOAD 


fae one] 


Figure 6-2. The File Load dialog box allows you to load an existing 
schematic file into Tango-Schematic. 


A sheet file contains either a complete schematic design or one sheet 
from a larger schematic design. The file must have been previously 
saved as a sheet file using the File Save command. The default filename 
extension for a sheet file is .S01. 
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A block file contains a section of a schematic design; for example, a 
CPU section. The block file must have been previously saved as a block 
file using the File Save command. No border or title block information 
is saved or loaded with a block file. The default filename extension for 
a block file is BLK. 


6.4.3.1 Entering The Filename 


After selecting the type of Tango-Schematic file to load, you need to 
enter the filename. You can enter the name directly in the File entry 
box of the File Load dialog box or you can click on the List pushbutton 
to select from a displayed list of files. 


If you have selected the Sheet File option and directly enter a filename, 
Tango-Schematic assumes the default extension .SO1. 


6.4.3.2 Loading Sheet Files 


When you load a sheet file you replace the currently displayed sheet file 
with the new sheet file. If any changes were been made to the current 
sheet during the editing session, the program prompts you to save that 
file, discard the changes or cancel the File Load command. Once that is 
done, the newly selected file is displayed. 


6.4.3.3 Loading Block Files 


If you select a block filename, the program displays an outline of the 
block file with its reference point at the current cursor location. The 
block outline moves with the cursor. You may now place this block on 
the blank workspace or, if you had selected the block while working in a 
sheet file, you may place the block on the displayed sheet. 


Press R to rotate the block 90 degrees around its reference point. Press 


X to flip the block along the X-axis and Y to flip it along the Y-axis. 
Press <LeftMouse> or <Enter> to place the block on the worksheet. 
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Tango-Schematic inserts the specified block file into the current sheet 
file. Note that all items contained in the block file are inserted in the 
sheet file. 


While placing a block during the File Load command, you can use the 
Zoom and Jump commands to move around on the workspace. 


Cancel the File Load command by pressing <RightMouse> or <Esc> 
or by clicking on Cancel in the File Load dialog box. 


NOTE 


The File Load and Place Block Copy commands serve different 
purposes. The File Load command loads a block file into the 
current sheet file. The Place Block Copy command allows you 
to mark a block on the current worksheet and copy it to another 
section of the sheet. 


6.5 Saving Files 


You may save your files in one of two ways: using the File Quit or the 
File Save command. File Quit will first ask you if you wish to save your 
file and then return you to the DOS prompt, whereas File Save will 
prompt you for the name of the file, save the file and allow you to 
continue. (A third method, the "Quick Save" is described below in 
Section 6.5.5). 


If you select File Quit before saving a file, the Editing Warning dialog 
box is displayed. This warning states that changes have been made to 
the file and inquires whether you wish to save the changes to the file. 
Press Save to save the file, No Save to quit without saving the file or 
Cancel to change your mind about quitting. 
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If you select Save, the File Save dialog box is displayed, Figure 6-3. 
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Figure 6-3. The File Save command lets you save the current 
worksheet or a section of the worksheet (a block) to a file. 


This is the same dialgo box that is displayed when you choose the File 


Save command initially. 


The File Save command lets you save the current worksheet or a section 
of the worksheet (a block) to a file. In the File Save dialog box, select 


either Sheet or Block. 


6.5.1 Saving Sheet Files 


When saving the current sheet, if another file with the same name exists, 


the program displays the File Overwrite Warning dialog box. 


= Click on the Retry pushbutton to specify a new filename. 


a Click on the Overwrite pushbutton to overwrite the existing file. 


= Click on the Cancel pushbutton to cancel the File Save 


command. 


The default filename extension for a sheet file is .SO1. 
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6.5.2 Entering The Filename 


After selecting the type of Tango-Schematic file to save, you need to 
enter the filename. You can directly enter the name in the File entry 
box of the File Save dialog box or you can click on the List pushbutton 
to select from a displayed list of files. If you directly enter a filename, 
Tango-Schematic assumes the default extension .S01. Valid extensions 
are .Snn where nn is the sheet number. 


6.5.3 Saving Block Files 


The File Save command also lets you mark a block on the current 
workspace and save it to a standard block file. After saving a block file, 
you can load it back into Tango-Schematic using the File Load 
command (with the Block option selected). 


From the File Save dialog box, select Block from the Save options, then 
enter the filename for the block. The default filename extension for a 
block file is .BLK. If another file with that name exists, the program 
displays the File Overwrite Warning dialog box. 


= Click on the Retry pushbutton to specify a new filename for the 
block. 


e Click on the Overwrite pushbutton to overwrite the existing file. 


= Click on the Cancel pushbutton to cancel the File Save 
command. 


Tango-Schematic next prompts you to select the block to be saved. At 
the prompt, press <LeftMouse> or <Enter> to mark the first corner 
of the block. As you move the cursor, a rectangular outline of the block 
expands and contracts. The first corner that you selected is fixed on the 
screen. The diagonally opposite corner is the current cursor position. 


When the outline encloses all items you want inside the block, again 


press <LeftMouse> or <Enter> to highlight the block in inverse video, 
Figure 6-4. 
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Figure 6-4. A selected block is highlighted in inverse video. 


The program then prompts you to select a reference point for the block. 
Position the cursor on the reference point (generally, Pin 1 of an IC 
near one of the corners of the block) and press <LeftMouse> or 
<Enter>. When you later load the block, Tango-Schematic will place 
the cursor at this reference point. If you then rotate or flip the block, 
the reference point acts as a fixed pivot, while the rest of the block 
moves. After you select the reference point, Tango-Schematic saves the 
block to the specified file. 


NOTE 


When selecting a block’s reference point, we recommend that 
you position the cursor on Pin 1 of an IC near one of the 
corners of the block. When you subsequently load the block 
(using the File Load command), the IC gives you a known 
reference for precisely positioning the block on the workspace. 
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While marking a block during the File Save command, you can use the 
Zoom and Jump commands (see below) to move around on the 
workspace, or type C on your keyboard for pan-on-demand. You can 
also cancel the File Save command by pressing <RightMouse> or 
<Esc>, 


6.5.4 The Save Backup Option 


By default, the File entry box lists the name of the current sheet or 
block file. If you want to save the modified file under the same name, 
the modified file overwrites the previous file. 


You may want to retain a backup copy of the previous file. For this 
reason, the File Save dialog box contains a Save Backup check box. If 
you enable this option (the default), the program renames the previous 
file with the extension .Bnn, where nn is the sheet number, and then 
saves the modified file under the specified name. 


For example, if you’ve edited the file DEMO.S01 and then want to save 
the changes to the same filename, enabling the Save Backup option 
renames the old file DEMO.BO01 and saves the new file as DEMO.SO01. 


6.5.5 The "Quick Save" Option 


It is not uncommon to become so wrapped up in a design that hours 
may go by before you remember to save a file. It is also not uncommon 
for your local power company to cut the cables to your neighborhood 
while digging somewhere nearby. To save the frustration of losing any 
portion of your editing session, we recommend frequent backups to 
disk. 


To make this as painless as possible, Tango-Schematic has a handy 
"Quick Save" feature. Simply click <LeftMouse> over the schematic 
filename which appears on the status line. The program will save the 
current sheet and a backup file will also be created, with the name 
FILENAME.Bnn, where nn is the sheet number. 
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6.6 Clearing Files 


To clear the current sheet file from memory and leave the workspace 
blank, run the File Clear command. If any changes have been made to 
the current sheet file during the editing session, the program prompts 
you to save the file, discard the changes to the file or cancel the File 
Clear command. 


6.7 Leaving Tango-Schematic Temporarily 


You can temporarily suspend your Tango-Schematic editing session and 
return to DOS with the File DOS command. When executed, File 
DOS swaps out all Schematic data in conventional (non-EMS) memory 
to a temporary file (called a "swapfile") on disk. All unused EMS 
memory pages are also freed up. This frees as much memory as 
possible for the execution of DOS commands. When you are done, type 
exit at the DOS prompt to return to Tango-Schematic. 


The swapfile has a filename of .SFn, where n is a number. If you have 
set the TMP environment variable to a directory on your disk, the 
swapfile will be created there; otherwise, it is created in the root 
directory. (Consult your DOS manual for more information on 
environment variables.) The reason we go into this level of detail is that 
when you execute File DOS, you might notice this file on your disk and 
wonder what it is---or worse, you might delete it! If the swapfile is 
deleted, when you type exit to return to Tango-Schematic, an error 
message is issued that the swapfile could not be found and the program 
aborts to DOS---losing your editing session. 


However, now that we have impressed upon you that you do not want to 
delete the swapfile, we can assure you that we have endeavored to make 
this as safe as possible, by creating the swapfile as a "read-only" file. 
This means it cannot be deleted with the DOS DEL command. When 
you type exit to return to Tango-Schematic, the contents are read back 
into memory and the swapfile is deleted. 


As with any program that allows you to exit to DOS, make sure that you 
do not execute any terminate-and-stay-resident (TSR) programs (such 
as SideKick) when in the DOS shell. A program that consumes any 
available memory after it is executed (such as a TSR) will not allow the 
swapfile to be read back into memory. Note that the DOS PRINT 
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command is a TSR, so if you wish to exit Tango-Schematic to print a 
report with the PRINT command, be sure to execute PRINT at least 
once (which loads it into memory---after that it is not loaded again) 
before you run Tango-Schematic. 


One final note. For File DOS to work correctly, the 
COMMAND.COM file must reside in a directory specified by the 
PATH variable. If COMMAND.COM is in your root directory (\), be 
sure to put the root directory in your PATH. 


6.8 Jump Commands 


Tango-Schematic offers several ways to jump from one location on the 
board to another. The Jump commands allow you to quickly move the 
cursor to a specified X,Y location, net, part or text string. 


6.8.1 Jump Location 


The Jump Location command moves the cursor to a specified X,Y 
location on the sheet. Enter the X and Y coordinates of the location 
and click on OK. If the location is not currently displayed, the program 
redraws the screen at the same zoom level with the specified location at 
the center. The location entered is based on the current grid setting, 
either Absolute or Relative. 


6.8.2 Jump Net 


The Jump Net command moves the cursor to the nearest net label in a 
specified net. This command is useful when moving from one net to 
another, and is also handy when you’ve taken Boris Becker in the final 
at Wimbledon. 


Enter the net name or select a net from the Jump Net List box. Click 
on OK to remove the dialog box and jump to the specified net. If the 
nearest net label in the net is not currently displayed, the program 
redraws the screen at the same zoom level with the netname at the 
center. 
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6.8.3 Jump Part 


The Jump Part command moves the cursor to a specified component 
part on the sheet. Enter the part’s reference designator or select from a 
list of all reference designators on the sheet. Clicking on OK moves the 
cursor to the reference point of the specified part (generally, Pin 1). If 
the part is not currently displayed, the program redraws the screen at 
the same zoom level with the part’s reference point at the center. 


6.8.4 Jump Text 


The Jump Text command moves the cursor to the nearest text string on 
the worksheet that matches a specified text string. Note that this is for 
free text, not attribute text. Tango-Schematic searches for an exact 
match of the specified string. The matching string must contain all and 
only all of the characters in the specified string. 


If the matching string is not currently displayed, the program redraws 
the screen at the same zoom level with the string at the center. The 
Jump Text command is not case-sensitive (the characters can be either 
uppercase or lowercase). 


A Tango-Tip: To make good use of the Jump Text command, you can 
place temporary text strings to mark sections of the sheet. For example, 
you can mark the microprocessor section with the string Micro and the 
memory section with the string Memory. The Jump Text command 
then lets you quickly move the cursor to any of these sections. When 
you have completed the schematic design, delete the temporary strings. 


6.9 Zooming 


Tango-Schematic allows you to expand, contract, re-center and redraw 
the worksheet display. These functions are available through the Zoom 
commands. The Zoom hot spot offers a fast way to zoom in on a 
specified section of the display. Alternately, pressing C on the 
keyboard at any time re-centers the screen around the present cursor 
position, giving a quick "pan-on-demand." Pressing <RightMouse> or 
<Esc> halts any unwanted re-draws of the screen. 
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6.9.1 Zoom All 


Run the Zoom All command to display the entire worksheet. 


6.9.2 Zoom Center 


Run the Zoom Center command to re-center the display. The program 
first displays a rectangular zoom window that indicates the screen area 
at the current zoom level. This window is the same size as the screen. 
By moving the cursor, the borders of the window can be moved off the 
screen, letting you zoom sections of the workspace that aren’t currently 
displayed. 


Position the cursor on the desired center of the display, then press 
<LeftMouse> or <Enter>. The section of the workspace inside the 
window (including the part off-screen) is redrawn at the same zoom 
level. 


Note that you cannot move the zoom window so that it crosses over the 
limits of the workspace. The workspace does not extend beyond the 
origin 0,0 (the lower-left corner of the full workspace). 


This command is useful if you want to display a section of the 
workspace that is currently off-screen. Press <RightMouse> or 
<Esc> to cancel the Zoom Center command. 


NOTE 
You can also re-center the screen around the current cursor 
position at any time by simply pressing C on your keyboard. 


This quick "pan-on-demana" is useful when panning across the 
worksheet at the same level. 


6.9.3 Zoom Extent 
Run the Zoom Extent command to display the entire worksheet area to 


the extent of any displayed entities. For instance, if one part is displayed 
on the worksheet, the command zooms in on that one part. If two parts 
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are displayed on opposite sides of the worksheet, the program zooms in 
as far as it can while keeping both parts displayed in the workspace. 


6.9.4 Zoom In 


Run the Zoom In command to zoom in on the display. The program 
first displays a rectangular zoom window that indicates the screen area 
at the next highest zoom level. Move the cursor to re-position the 
window. The borders of the window can be moved off the screen, 
letting you zoom in on sections of the workspace that aren’t currently 
displayed. 


Position the cursor on the desired center of the display, then press 
<LeftMouse> or <Enter>. The section of the workspace inside the 
window (including the part off-screen) is redrawn at the next highest 
zoom level. 


This command is useful if you want to view a section of the workspace 
in greater detail. Press <RightMouse> or <Esc> to cancel the Zoom 
In command. 


6.9.5 Zoom Out 


Run the Zoom Out command to zoom out on the display. The program 
prompts you to position the cursor on the desired center of the display, 
then press <LeftMouse> or <Enter>. The screen is redrawn at a 
lower zoom level with the cursor at the center of the screen. This is 
useful if you want to view a wider area of the workspace (though in less 
detail than previously displayed). Press <RightMouse> or <Esc> to 
cancel the Zoom Out command. 


6.9.6 Zoom Redraw 
Run the Zoom Redraw command to redraw the display at the current 


center position and zoom level. This is useful if extensive editing 
(including deletions and moves) has left gaps in the display. 
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6.9.7 Zoom Window 


Run the Zoom Window command to zoom in or out on a specified 
section of the workspace. The program first displays a rectangular 
zoom window that indicates the screen area at the highest zoom level. 


To mark the center of the zoom window, position the cursor and press 
<LeftMouse> or <Enter>. The program displays an X rectangle at 
this spot. To display the section of the workspace inside the window at 
the highest zoom level, again press <LeftMouse> or <Enter> without 
moving the cursor. 


If you want to display a larger area of the workspace, you can expand 
the window by moving the cursor up or to the right. Contract the 
window by moving the cursor down or to the left. The borders of the 
window can be moved off the screen, letting you zoom sections of the 
workspace that aren’t currently displayed. When the window is the 
desired size, again press <LeftMouse> or <Enter>. The section of 
the workspace inside the window is redrawn to fill the screen, as seen in 
Figure 6-5. 


This command is useful if you want to view a particular section of the 
workspace in greater detail or if you want to display a section of the 
workspace that is currently off-screen. Press <RightMouse> or 
<Esc> to cancel the Zoom Window command. 


You can run the Zoom Window command from the menus, by clicking 
on the Zoom hot spot or by typing Z. 


6.10 Leaving Tango-Schematic 


Run the File Quit command to quit the Tango-Schematic program and 
return to DOS. If you have made changes to the current sheet during 
the editing session, the program prompts you to save the changes and 
exit, exit without saving the changes or cancel the File Quit command. 
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Figure 6-5. The Zoom Window command lets you zoom in ona 
section of the schematic sheet (top) for a more detailed look 
(bottom). 
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6.11 Summary 


Command 
File Clear 

File DOS 

File Hierarchy 


File Load 
File Quit 
File Save 


Jump Location 
Jump Net 
Jump Part 
Jump Text 
Setup Options 
Zoom All 
Zoom Center 
Zoom Extent 


Zoom In 
Zoom Out 
Zoom Redraw 
Zoom Window 
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The following commands were discussed in this chapter: 


Function 


Clear the current sheet file from 
memory 

Exit Tango-Schematic briefly to 
execute DOS commands. 
Moves through a hierarchical 
diagram 

Load a sheet or block file 

Quit Tango-Schematic 

Save the current sheet or block 
to a file 

Jump to an X,Y location 

Jump to a net 

Jump to a part 

Jump to a text string 

Set the current sheet size 
Display the entire workspace 
Re-center the display 

Display the entire screen to the 
extent of any displayed entities 
Zoom in on the display 

Zoom out on the display 
Redraw the display 

Zoom in or out on a section of the 
display 
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7 Hierarchical Designs 


7.1 Introduction 


Tango-Schematic supports two design methodologies: flat and 
hierarchical. 


We will begin with a brief discussion of the flat file structure. 
Discussion of the hierarchical structure follows. 
7.2 Flat Designs 


a | The flat file structure is the traditional structure for schematic sheet 
design, and can be used for both simple and complex designs. 


Flat designs consist of one or more sheets, all with the same base 
filename, and extension .S01 through .Snn, where nn is the number of 
sheets in the design. 

Flat designs are...well, flat. That is, if you were to lay out all of the 


sheets side by side, akin to laying out floor tiles, you could view the 
design in its entirety, right down to the primitives (library components). 


Figure 7-1. The Flat File design structure is similar to floor tiles laid 
f out side-by-side. 


In a flat design, all instances of primitives are shown explicitly in a one- 
to-one manner. For example, as in Figure 7-1, if an 8-bit adder is 
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formed by cascading four 2-bit adders together, all four 2-bit adders 
would appear separately in the design, down to their primitives. For 
every primitive required in the actual physical implementation of the 
design (whether it is a PC board or ASIC), there is a corresponding 
primitive in the flat design. 


Another way of saying this is that in a flat design there is always a one- 


to-one correspondence between the number of items on a schematic 
drawing and the number of items in the final created product. 


7.3 Hierarchical Designs 


Whereas flat designs can be compared to floor tiles laid out side-by- 
side, hierarchical designs look more like an organizational chart, with 
the president at the top, the vice-presidents below the president, the 
managers below the veeps and the worker bees at the bottom, as shown 


in Figure 7-2. 
re 
Co 


Figure 7-2. An organizational chart is a good example of a simple 
hierarchical diagram. 
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In this analogy, looking at the Big Boss sheet, you would see only the Big 
Boss, plus indications that several other levels are involved in the 
company below the Big Boss. Looking at the first level below the Big 
Boss, you would find the Veep level with several Veeps, and indications 
that at least one level exists below the Veep level. Tracing through the 
chart, level by level, you would come at last to the bottom, the Bee level- 
--the primitive level. You will also notice that hierarchies do not have a 
set order of levels. As well as a Veep level below the Big Boss, there is 
also a Bee level directly below the Big Boss (e.g., his personal 
secretary). 


The jargon used to describe hierarchical designs is strange mix of terms 
from three different subjects: trees, families and organizations. To 
know the jargon is to understand the topic, so let’s learn the codewords 
(alternative terms in common usage are shown in parentheses): 


es Section - A section is a collection of one or more schematic 
sheets. The Tango-Schematic naming convention requires that 
each section have a unique name: BJGBOSS.Snn, VEEP.Snn, 
MGR.Snn, BEE.Snn. This naming convention limits the number 
of sheets per section to 99, but Tango-Schematic supports an 
unlimited number of sections per level and an unlimited number 
of levels per design. In Figure 7-2, three sections, VEEP1, 
VEEP2 and BEE7 make up the second level. 


= Level - A level is a collection of sections that all have a common 
parent. By definition, a hierarchy consists of two or more levels. 
Figure 7-2 shows a hierarchy with four levels. 


= Module - A representation of an entire level. This hides the 
details of its level, in a "block-box" sort of fashion. thus, the Big 
Boss level might have a module called VEEPS, which represents 
the Big Boss’s entire cadre of vice-presidents as a single unit. 


= Root (Top Level) - The highest level of the hierarchy. There can 
only be one root---it’s lonely at the top for the Big Boss. 
Although called the root, it is always shown at the top of a 
hierarchy diagram, so imagine it as the top stalk of a root system. 
(This way, everything below "branches" off from the root.) 


= Parent (Superior) - The level above the current level, going 
towards the root. Veep 2 is the parent of Mgr C. 


CHAPTER 7 


a Child (Offspring, Subordinate) - The level below the current 


level, getting farther from the root. Bees 3, 4 and 5 are children 
of Mgr B (hmm ... there’s a lot of nepotism in this organization!). 


Primitive (Node) - The members of the bottom level of the 
hierarchy. In our example, the Bees are the primitives. In the 
case of a board-level design, the primitives are the components 
on the board---resistors, ICs, etc. Just as in an organization, 
these are the ones that really do the work! 


Family Tree (Path) - Indicates the parentage of an item in the 
hierarchy, right up to the root. We will use the convention of 
separating levels with a "\" (backslash). Thus, the family tree of 
Mgr B 1s: 


Big Boss \ Veep 1 \ Mgr B 


7.3.1 Simple vs. Complex Hierarchies 


There are two types of hierarchies: simple and complex. In a simple 
hierarchy, all members are unique, such as in the previous 
organizational chart. In a complex hierarchy, the same member appears 
in more than one place on the diagram. 


| Two-bit Adder 
Full-Adder Full-Adder 


Half-Adder Half-Adder Half-Adder Half-Adder 


Figure 7-3. A 2-bit Adder is a prime example of a complex 
hierarchical diagram. 
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In keeping with a secret pact signed by all technical writers, the example 
used to illustrate a complex hierarchy is the venerable 2-bit adder shown 
in Figure 7-3. The full-adder, while described on a single sheet, is 
shown in two instances. The half-adder, again described in terms of its 
primitives only once, is shown in four instances. 


Now there is no magic in this---you cannot build a 2-bit adder with only 
the primitives for a single half-adder---obviously it will take the total 
primitives required for four half-adders. 


You could, however, starting at the root, have two instances of the full- 
adder module, which in turn will have two instances each of the half- 
adder primitives. The result: the half-adder primitives, the half-adder 
and the full-adder would each only have to be drawn once, with 
repeated instantiations. 


7.3.2 Flat vs. Hierarchical Designs 


Typically you will select the file structure for creating your schematic 
worksheet that best suits the nature of your design. 


Most PCB designers will probably opt for the flat design because of the 
one-to-one correlation between the schematic representation and the 
realized product. 


On the other hand, most IC designers will usually prefer the hierarchical 
design structure since one-to-one correlation is not as vital as the ability 
to replicate one design item many times. Multiple instantiations of an 
object in a diagram are made easy through the use of a hierarchical 
structure. 


Hierarchy not only makes the design process easier, it also provides the 
framework necessary to keep the design more manageable. A few of 


the benefits of a hierarchical over a flat design are listed below: 


= Files are easier to manage. Each level has a unique base 
filename. 


a Worksheets may be used repetitively in the design. 
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= If a change must be made to a design item used repeatedly, the 
change need only be made once. 


= Utility programs are easier to implement. 


= Designs are created faster and more easily. 


7.4 Selecting a Design Structure 


There is no command in Tango-Schematic for selecting a design 
structure. When you begin a new design, Tango-Schematic assumes you 
will be using a flat file structure. The moment you place your first 
module, Tango-Schematic changes to the hierarchical file structure, with 
no additional file manipulation on your part. 


7.5 File Hierarchy Command 


The File Hierarchy command allows you to navigate through a 
hierarchical design. When you initiate the command, a dialog box is 
displayed. In the dialog box are three buttons: Ascend, Descend and 
Cancel. Ascend and Descend allow you to navigate through the 
hierarchy, either ascending from the current level or descending from it. 
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Figure 7-4. The File Hierarchy command is used to navigate up and 
down through hierarchical designs. 
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If you wish to descend, click on Descend. You will then be prompted to 
place the cursor over a module, and click <LeftMouse> or <Enter> to 
descend to the next level. Continue clicking <LeftMouse> to descend 
through all levels of the diagram. 


Click <RightMouse> or press <Esc> while ascending or descending 
to re-display the File Hierarchy dialog box, where you may change 
direction, or select Cancel to end the command press <Esc> or 
<RightMouse>. 


To ascend through the hierarchy, select Ascend from the File Hierarchy 
dialog box. There is no need to be over a module when ascending. The 
program takes you to the parent sheet, up to the level at which you 
began your File Hierarchy command. For instance, if you began at level 
7 on a 15-level hierarchy and descended to level 14, Ascend will take you 
back through the levels, from 14 to 7, to where you began. 


You cannot ascend above the level from which you invoked Tango- 
Schematic. As you descend a hierarchy, Tango-Schematic maintains a 
record of your descent, thus allowing you to ascend back to your starting 
point. You may not, however, ascend any higher because there is no 
information stored within a hierarchy level regarding its parent. The 
reason for this is that a level , such as a memory section, may be used in 
many designs and thus it could have many parents. 


To ascend higher than the current level, run the File Load command to 
load a sheet at or above the desired level. 


Click on Cancel to terminate the File Hierarchy command. 


7.6 Creating a Hierarchical Design 


Hierarchical file editing starts at the highest desired working level, 
usually the root. 


When designing the root, design the sheet as you would for a flat design. 
But, unlike the flat design, at those places where you need to place a 
previously created component or design, you may now place a module, 
calling in a second level. 
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7.6.1 Modules 


Modules are representations of child sections which, by definition are 
one or more levels below the current sheet. A module includes a 
filename which indicates where the child exists, and module ports and 
connected wires or busses which indicate its interface to the current 
sheet. 


7.6.1.1 Place Module 


To create a subordinate level, a child section, place a module on the 
parent sheet using the Place Module command. At the prompt, position 
the cursor at the module starting point, using <LeftMouse> or 
<Enter>. Move the cursor to stretch the module to any size you desire 
and press <LeftMouse> or <Enter> again to fix the module in place. 
This pops up the Place Module dialog box, Figure 7-4. 


“og enter the desired module name, reference designator, and filename. 


PLACE MODULE 


Mod Name | FULLADD 
Ret Dee [KI] | 
Filename |C :\TANGONFULLADD 


Figure 7-5. The Place Module dialog box prompts you for the 
module attributes. 


Enter the module attributes: module name, reference designator and 
filename of the child sheet you want to place. Press OK to complete the 
command. The program maintains the correct linkages. 
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File extensions are not permitted when entering the filename, as the 
module points to a section which may include from one to 99 individual 
sheets, each with a specific filename and extension. 


Tango Tip: You may specify a path in addition to the filename. If no 
path is specified, the program looks for the sheets in the current 
subdirectory. It is probably a good idea not to specify a path, as the 
design will then remain independent of any specific directory structure 
you have on your disk. 


A unique reference designator, on the other hand, is required. The 
program will default to M? if you are not prepared to give the module a 
particular designator at the time of placement. However, if you go this 
route, you must use the Edit Module command to assign a unique 
designator prior to post processing or a DRC error will occur. 


Press Cancel to terminate the command. 


7.6.1.2 Edit Module 


To edit modules previously placed, use the Edit Module command and 
select the desired module by clicking <LeftMouse> or <Enter> over 
the module symbol. The Edit Module dialog box will appear. The 
module name, RefDes or the filename for the child sheet may be 
modified. 


Press <RightMouse> or <Esc> to cancel the Edit Module command. 
The Undo command may be used to restore the module’s previous 
condition. 
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TetiEnter the new module parameters. | 


EDIT MODULE 


Mod Name | FULLADD 


Ref Des [AF 
Filename |C :\TANGONFULLADD 


FOLLGAOC 


Figure 7-6. The Edit Module dialog box allows you to change 
module attributes. 


7.6.1.3 Move Module 


Use the Move Module command to move a module around the current 
sheet. As you move the cursor, an outline of the module box will move 
across the screen until you place the module using <LeftMouse> or 
<Enter>. 


Press <RightMouse> or <Esc> to cancel the Move Module 
command. The Undo command may be used to restore the module’s 
previous position. 


If the Maintain Connections option is enabled in Setup Options, wires, 
buses and ports connected to the module will be dragged 
(rubberbanded) by the Move Module operation. 


7.6.1.4 Delete Module 


The Delete Module command removes the selected module from the 
sheet. Position the cursor on the target module and press 
<LeftMouse> or <Enter> to delete the module. Any ports connected 
to the module will also be deleted. 
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Press <RightMouse> or <Esc> to cancel the command. The Undo 
command will undo the last module deletion. 


7.6.2 Ports 


Connections between a child and parent level, are maintained by 
Module Ports, Free Ports or Global Ports using the various Port 
commands (Place Port, Edit Port, etc.). These commands are only 
applicable for hierarchical diagrams. For flat file diagrams, the off- 
sheet links are maintained by the attributes (net names) attached to 
nets. 


7.6.2.1 Place Port 


Run the Place Port command and click <LeftMouse> or <Enter> 
anywhere in the workspace. The Place Port dialog box pops up and 
prompts you to enter the port name and the port type. Each port name 
on a module must be unique. 


Three port types are selectable in the Place Port command: 
a Module Ports 
e Free Ports 
a Global Ports 


After you enter the port name and select the type, click on OK. An 
outline of the port appears on the workspace and you are free to place 
the port. Module Ports must be placed on a module, whereas Free and 
Global Ports must be placed outside of any modules. 


A port placed on a module is a Module Port and it is attached to that 
module. The symbol for a Module Port is a filled, fixed-size rectangle 
attached to one side of the module, with the port name located beside it 
(Figure 7-5). When placed on a module, the symbol will lie along the 
centerline of the module edge. 
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TeetiPress <Left> or <Enter> to initiate the Place Port command. 


Module Port 


CARRY @ 


Free Port 


ADDER 


Global Port 


eta 17.680, 7.106) Place:Port 7? G:106A <unt it led> Size: D 


Figure 7-7. Three port types are available in Tango-Schematic: 
Module Ports, Free Ports and Global Ports. 


Either a wire or a bus must be attached to each module port on the side 
opposite the port name, i.e. outside of the module. If a bus is attached 
to a Module Port, it must have a bus name that is placed on the bus 
segment adjacent and attached to the Module Port. Since a maximum 
of 100 net names may be represented by any bus, a maximum of 100 net 
names may be passed down a hierarchy via the bus/port combination. 


Ports not attached to a module are either Free Ports or Global Ports. A 
Free Port is the child of a Module Port, meaning for every Module Port 
there must exist a corresponding Free Port on a child sheet, which by 
definition must be at least one level down. The symbol for a Free Port 
is a fixed-size rectangle outline. Free Ports cannot be placed on or 
within modules. The Free Port name must match the parent’s Module 
Port name. The same rules apply for wires and buses attached to Free 
Ports as with Module Ports. 


Global Ports are free-floating ports that extend through the hierarchical 
design, from the level of creation down. The Global Port symbol iS 
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fixed-size diamond outline. The Global Port name should be the same 
as the net name which you wish to make global. 


Global Ports indicate that all nets with the same net name encountered 
from the current level down in the hierarchy are to be connected 
together. Global Ports should have no wires or buses attached. We 
recommend placing all Global Ports in the top right-hand corner of 
each sheet in a level. 


PLACE PORT 


Port Name (SOR 
Type 
eHodule 


OFree 
OGlobal 


[legge 


= 


Figure 7-8. The Place Port dialog box. 


Wires and buses that connect to Module or Free Ports must have 
names. When buses connect to ports in a hierarchy, the number of 
signals on the module port must equal the number of signals connected 
to the matching Free Port in the subordinate design. The signal names 
are matched by their position in the signal name list. 


7.6.2.2 Edit Port 


To edit the attached to a port, use the Edit Port command. After 
selecting Edit Port, click <LeftMouse> or <Enter> over the port to be 
edited. If no port is selected, the computer beeps. The Edit Port dialog 
box is used to change the port name only. To change the port type, you 
must delete the port and re-place it. 
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Press OK to accept the change or Cancel to escape the edit operation. 
The Undo command may be used to restore the port to its previous 
state. 


oy Enter the new port name. 
iG Ger) 


| 


Figure 7-9. The Edit Port dialog box. 


7.6.2.3 Move Port 


Use the Move Port command to move a port around the sheet. After 
selecting the command, click <LeftMouse> or <Enter> over the port 
to be moved. If no port is selected, the computer beeps. As you move 
the cursor, an outline of the port box moves across the screen. If the 
Maintain Connections option in Setup Options is enabled, wires and 
buses attached to the port will be stretched (rubberbanded) as you 
move the port. Press <LeftMouse> or <Enter> to place the port. 


Press <RightMouse> or <Esc> to cancel the command. The Undo 
command may be used to restore the port to its previous position. 
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7.6.2.4 Delete Port 


Delete Port deletes a selected port. You may use Delete Port to 
remove Module, Free or Global Ports. 


After selecting the Delete Port command, position the cursor on the 
port to be deleted. If no port is selected, the computer beeps. Press 
<LeftMouse> or <Enter> to delete the port. 


Press <RightMouse> or <Esc> to cancel the command. The Undo 
command may be used to restore the port. 


7.7 Compiling Hierarchical Designs 


To compile designs with hierarchical structures, load the root sheet and 
run the Post Compile command. For more details on Post Compile, 
refer to Section 12.5, Post Compile. 


7.8 Hierarchy Tree Report 


To simplify your understanding of potentially complex, hierarchical 
designs, Tango-Schematic generates the Hierarchy Tree report. To 
create the report, run the Post Reports command. For more details on 
Post Reports, refer to Section 12.9.7, Hierarchy Tree. 


7.9 Printing or Plotting Hierarchical Designs 


Tango-Schematic refers to the compile file to automatically compensate 
for hierarchical structures in any design when hardcopy is generated 
with the Post Plot/Print command. For more details on printing 
hierarchies with Post Plot/Print, refer to Section 13.7.6.2, Multi-Sheet 
Plotting- Hierarchical Mode. 
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7.10 Hierarchical Design Example 


As mentioned above, the Two-bit Adder provides a good example of a 
complex hierarchy, where the same member appears in more than one 


place on the diagram. 
Two-bit Adder 
Full-Adder Full-Adder 
Half-Adder Half-Adder Half-Adder Half-Adder 


Figure 7-10. A 2-bit Adder as a hierarchical diagram. 


This design may be represented in as few as three actual sheets. The 2- 
bit Adder sheet contains two modules each pointing to the Full Adder 
section one level below. The Full Adder sheet contains four modules 
pointing to the Half Adder section one level below. The Half Adder 
section contains the actual half adder primitives. 


When the finished design is compiled, the multiple instantiations of 
these sheets are accounted for in the compile file and the original sheets 
remain unchanged. 


The other Post commands in turn utilize the information in the compile 
file to create, for example, the Hierarchy Tree report, a complete net 
list, a Bill of Materials and a DRC report for the design. 


Similarly, when printing or plotting a hierarchical design, the Post 
Plot/Print command utilizes the compile file to create hardcopy for all 
the elements of the design. In the case of the 2-Bit Adder design, once 
compiled the three original sheets are exploded by Post Plot/Print into 
eight individual sheets. 
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On the following three pages, we have displayed the three sheets which 
comprise the 2-Bit Adder design. In the ecological interest of saving a 
few trees, we won’t use the paper to display the eight sheets which result 
from compiling and printing this design. For practice, why not draw the 
design yourself, compile it, and print or plot it out? We'll waive the 
copyright on our presentation of the adder to help further your Tango- 
Schematic education! 


7-17 


CHAPTER 7 


SUM 


Q 
QO 
< 
sal 
sal 
a 
Le 


CARRY_ IN 


X 


Figure 7-11. The root sheet of the 2-bit Adder 
hierarchical diagram. 
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Figure 7-12. The Full Adder sheet of the 2-bit Adder 
hierarchical diagram. 
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Figure 7-13. The Half Adder sheet of the 2-bit Adder 


hierarchical diagram. 
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7.11 Summary 


Command 


Delete Module 
Delete Port 
Edit Module 
Edit Port 

File Hierarchy 


Move Module 
Move Port 
Place Module 
Place Port 
Post Compile 
Post Reports 
Post Plot /Print 
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The following commands were discussed in this chapter: 


Function 


Delete a module from worksheet 
Delete a port from worksheet 
Edit module attributes 

Edit port attributes 

Moves through a hierarchical 
diagram 

Move a module on worksheet 
Move a port on worksheet 

Place a module on worksheet 
Place a port on worksheet 
Compile the hierarchical design 
Generate the Hierarchy Tree report 
Create hardcopy of a hierarchical 
design 
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8 Components 


8.1 Introduction 


Component parts are the first of the three building blocks of Tango- 
Schematic drawings (along with connections and text). A few basic facts 
of components in Tango-Schematic are: 


A component may consist of multiple parts, with the maximum 
number of parts being 255. 


A part is a basic circuit element, such as a NAND gate or a flip- 
flop, which when combined with otther similar or dissimilar 
parts, forms a component. 


Parts within components may be the homogencous (same) or 
heterogeneous (different). 


Tango-Schematic treats parts as single entities. 


The components can be placed, edited, moved and deleted as a 
whole. 


Hidden pins may be displayed on the sheet, and then connected 
to nets other than those associated with their pin names, making 
it easy to have multiple power and ground nets in a design. 


Components are stored in libraries. A component library is a file 
containing information describing each component’s electrical 
properties and its representation on the schematic. 


The Tango-Schematic package includes a number of standard 
component libraries, including libraries for common linear devices and 
for each of the popular digital logic families. With these libraries you 
can immediately begin to draw a wide range of circuits, both analog and 
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digital. You can also add components to any of the existing libraries or 
create your own component libraries (see Chapter 15, Library Editor--- 
Reference). 


8.2 Component Types 
The Tango-Schematic libraries provide a variety of electronic 
components. Depending on how they are defined in a library, the 
components can be divided into two types: 

s Homogeneous components and 


= § Heterogeneous components. 


The component part placement procedure is the same for each 
component type. 


COMPONENTS 


8.2.1 Homogeneous Components 


Homogeneous components are components whose parts are all the 
-_ same except for their pin designators, Figure 8-1. 


U1:B 


SN5400J SN5400J 


U1:C 


- SN5400J SNS400J 


Figure 8-1. Homogeneous components are components whose 
parts are all the same except for their pin designators. 


Homogeneous component parts may be automatically grouped during 
post processing compile for minimum component usage if desired. 
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8.2.2 Heterogeneous Components 


Heterogeneous components are components whose parts are different, 
such as the switch and coil in a relay. The parts are not available for 
automatic grouping during post processing compile, Figure 8.2. 


U1:A U1:B U1:C 


Zz 


SN54HC7074FK SN54HC7074FK SNS4HC7074FK 


U1:D GE 


GPRE Q GPRE 
ei CLK 

-- os —} > 
O R 9 . 


SN54HC7074FK SN54HC7074FK SN5S4HC/7074FK 


Figure 8-2. Heterogeneous components are components whose 
parts are different. 


8.2.3 Alternate Component Representation 


Tango-Schematic supports Normal (spades and shovels), IEEE/ANSI 
and DeMorgan alternate component representations. The IEEE/ANSI 
component representations supported are those based on_ the 
component specs from JIEEE/ANSI Standard, 91-1984. 


In the Tango-Schematic dialog boxes, and consequently in the 
discussions of the dialog boxes, the term Alternate is used for 
component representations other than the Normal (spades and shovels), 
that is, IEEE/ANSI and DeMorgan. 
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You select the component representation during component placement, 
or you can change the representations using Edit Part. 


8.3 Setup Libraries 


Before you can place parts on a worksheet, you must first select the 
library containing the component part you want to place. You can only 
place parts that are located in one of the active libraries. 


The Setup Libraries command allows you to define up to ten libraries as 
active at any one time. To view the active libraries, run the Setup 
Libraries command. This displays the Setup Libraries dialog box, 
Figure 8-3. 


Open’close the libraries to be searched for parts. 
‘cede 
a 


SETUP LIBRARIES 


Path [C:\TANGOS _ 
Library [TI_7400.LIB 


Figure 8-3. The Setup Libraries dialog box displays the active 
component libraries, up to a maximum of ten. 


Libraries are listed as: FILENAME.LIB, where FILENAME is the 
name of the library file. 


Using the Setup Libraries command, you can Open or Close active 
libraries, or you can Create a library. 


To open a library, press the List button in the Setup Library dialog box. 
This displays the Files List dialog box. In the Files List dialog box, 
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select the target library name, and press OK to return to the Setup 
Libraries dialog box. The name of the target library is displayed in the 
Library entry box. Click on Open in the dialog box. The library is 
opened and added to the active libraries list. 


To close a library, highlight the name in the Libraries list box and press 
Close. The library is closed and removed from the active list. 


You may create a library by typing in the new path and library name in 
the Library entry box. Press Create to create the library. 


Press OK to initiate your actions. 


When Tango-Schematic searches for a component in the libraries 
during Place Part, the libraries are searched in the order in which they 
are listed in the Setup Libraries dialog box. So for swifter accessing, it’s 
probably a good idea to list your most commonly used libraries first. 


8.4 Browsing A Library 


Before placing a component part on the worksheet, you will need to 
specify the part to place. The Place Part dialog box allows you to 
browse through the active libraries to locate the part you wish to place. 


To access the Browse Library dialog box, you must first run the Place 
Part command. After running the Place Part command, click 
<LeftMouse> anywhere in the workspace to display the Place Part 
dialog box. Then click the List box to display the Library Browse dialog 
box, Figure 8-4. 
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Figure 8-4. The Library Browse dialog box allows you to browse the 
components contained in a library. 


Choose the desired library from the active libraries in the Libraries list 
box by highlighting the library name and clicking <LeftMouse>. The 
list of components in that library will be displayed in the Components 
list box. 


Select a component from the Components list box. The component 
pattern will be displayed in the frame box at the right. Tango-Schematic 
displays the component as it would appear when placed on the 
worksheet, except for its actual size. The size of the component is 
scaled to fit within the dimensions of the dialog box. 


Click on Next Part or Next Alt to cycle through all assigned parts or 
alternates assigned to that component. 
8.4.1 Component Key Strings 


If you browse a few components, you'll notice the text strings Des, Type 
and, when appropriate, Value displayed as part of most component 
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patterns. During component placement, Tango-Schematic 
automatically replaces the Des and Type key strings with the 
appropriate component information. 


The key string Des is replaced by the reference designator. The key 
string Type is replaced by the component type. Value is replaced by the 
part value and will only appear for certain components, such as 
resistors. 


The key strings let you specify the initial location of the reference 
designator, type and value text strings. This information is stored in the 
library as part of the component pattern. After a part is placed, you can 
modify the string values and location by running the Edit Part and Move 
Attributes commands (see below). 


Once you have selected the part you wish to place, click on Continue to 
close the Library Browse dialog box and proceed with the Place Part 
command. 


8.5 Place Part 


Component parts are placed on the worksheet with the Place Part 
command, Figure 8-5. 


ay Enter the desired part parameters. ie 
Ch Ge GS CS ae a ee Ss SST | ih bs ee ee 
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Type [SNS482U Part [A 
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Ref Des [24 ——+d 
@Normal ODeMorgan | cancel | 
value[________] |otrer 


Figure 8-5. The Place Part dialog box prompts you for the part 
attributes. 
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Running the Place Part command puts you in Place Part mode. You 
must click <LeftMouse> or press <Enter> with the cursor anywhere 
in the workspace to place a part. 


The Place Part dialog box will pop up and prompt you for the following 
part attributes: Type (component name), Part (component part 
number), Reference Designator, Value (if applicable) and Alternate 
Representation. Each of these attributes is described below. 


NOTE 


To speed part placement, after placing the first part, each 
subsequent press of <LeftMouse > places an identical part until 
you press <RightMouse> or <Esc> to escape the operation. 


8.5.1 Type 


Enter the component name in the Type entry box or click on the List 
pushbuttoa to select a component from the Library Browse dialog box 
(see Section 8.4, Browsing A Library). You can only place those 
component parts found in the active libraries. 


The component Type will be set to the component Name. If the 
component part carries the string Type, the new name text string 
replaces it. This string can be up to 16 character long. The Type 
attribute is usually placed under the component part. 


8.5.2 Component Part 

Tango-Schematic allows component designs with up to 255 parts. 

A part is defined when it is created in the Library Editor. Once the part 
is placed in the Sheet Editor, future changes on the part in the Library 
Editor will not affect parts already placed on sheets. 

You select the part to be placed either in the Library Browse dialog box 


or by placing the part number in the Part entry box. The part entered 
may be numeric 1-255 or alphabetic A-IU. 
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8.5.3 Reference Designators 


Component labels allow you to identify individual components on the 
worksheet. Components are labeled with reference designators, a string 
of up to 16 characters, including the part designator (see Section 8.5.3.1, 
Multi-Part Designators). 


Enter the reference designator in the Ref Des entry box. The reference 
designator must be unique. Non-unique reference designators will be 
caught during the Design Rules Check (DRC). If the component part 
contains the key string Des, your specified reference designator replaces 
it, otherwise it is ignored. 


Generally, integrated circuits (ICs) begin with the letter U (for example, 
U104); resistors begin with R (R5); capacitors begin with C (C2); 
connectors begin with J (J1); switches begin with SW (SW3); crystals 
begin with XTAL (XTAL2); and so on. Power components, such as 
VCC and GND, do not have labels. 


If no reference designator is entered, the prefix defaults to the prefix 
from the library, the body defaults to ?, and the part designator is based 
on the part selected (i.c., "U?:A). If it is single-part component, the 
default is U?. 


Tango-Schematic does not automatically increment reference 
designators during part placement. Rather, parts may be placed with 
U?, C2, etc. as reference designators, and these may then be updated 
automatically with the Post Forward Annotate command. 


8.5.3.1 Multi-Part Designators 


Components can consist of up to 255 parts. For these multi-part 
components, the reference designator includes a suffix. The suffix 
consists of a: (colon) and either a letter (from A to IU) or a number (1 
to 255) that identifies one of the parts of the component. (Select the 
part numbering mode in the Setup Component command in the Library 
Editor when you create the component, see Section 15-7.) 


The first part of the component is labeled with the suffix :A or :1, the 


second part with the suffix :B or :2, the third part with the suffix :C or 33, 
and so on. These part designators are entered in the Part box. 
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NOTE 
Single-part components have no part designator. 

Components without a reference designator will not appear on the Net 
List or Bill of Materials reports. 

8.5.4 Value 

Enter a value for the part in the Value entry box. This string can be up 
to 8 characters long. The possible values that can be assigned include 
resistance (for resistors), capacitance (for capacitors), frequency (for 
crystals), power rating, voltage rating and tolerance. For example, for a 
resistor with a resistance of 47 kilo-ohms and a tolerance of 5%, you can 


enter in the Value field: 


47K 5% 


8.5.5 Alternate Representation 
You may select an alternative component representation in the 
Alternate entry box. Alternates include: Normal, IEEE/ANSI and 
DeMorgan. Your selection will depend on the part you are placing. 
NOTE 
The component part information entered when placing a part is 
saved in the worksheet file. This information is used by the 


Post Reports command to generate a Bill of Materials report 
(see Chapter 12, Post Processing). 


8.5.6 Placing Parts 


After you enter the component part information and click on OK, 
Tango-Schematic displays an outline of the part, with the cursor on the 


8-11 


CHAPTER & 


part’s reference point (generally, Pin 1). The outline moves with the 
cursor. Press R to rotate the outline 90 degrees counterclockwise 
around the reference point. Press X to flip the part along the x-axis and 
Y to flip it along the y-axis. 


To fix the outline in its current location and orientation, press 
<LeftMouse> or <Enter>. 


When the part is fixed, it is displayed exactly as described in the 
component library. For example, for a component of type Z8OACPU 
and label US, the following text would be displayed with the part symbol 
on the worksheet: 


U5 
Z80ACPU 


For power component parts, only the part symbol is displayed. If 
desired, you can move the part type (or value) and part label by using 
the Move Attribute command. 


After placing the first part, continue pressing <LeftMouse> to place 
parts. To end the series, press <RightMouse>. 


8.6 Edit Part 


The Edit Part command allows you to change the type, reference 
designator and value. You can also select a different part and/or 
alternate for the current component. 


To edit a part, position the cursor on the part and press <LeftMouse> 
or <Enter>. If there is no part selected, the computer beeps. 


To change the type, reference designator or, when applicable, value, 


type the new information into the appropriate entry boxes in the Edit 
Part dialog box, Figure 8-6. 
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Figure 8-6. The Edit Part dialog box allows you to edit component 
part attributes. 


You can choose to hide these attributes by enabling the Hide check 
boxes. This allows you to hide any or all of the attributes on the 
worksheet. The Place Attribute and Edit Attribute commands in the 
Library Editor also have a check box, Hide Attribute in Sheet, which 
will pre-set whether the attribute is hidden or not upon the part being 
placed in the Sheet Editor. The Edit Part command overrides these 
settings. 


If you select a different part from the component, Tango-Schematic will 
load the new part from the libraries to replace the existing part. If the 
new part cannot be found, an error message is issued and the existing 
part remains. 


You can select an alternate part representation, displaying either the 
IEEE/ANSI or DeMorgan alternate. Check the appropriate button, 
Normal, IEEE/ANSI, or DeMorgan in the Alternate entry box. 


If you want to display any pins that were hidden during the component 
creation, enable Display Hidden Pins. Typically, this would then display 


any power pins. 


Press <LeftMouse> or <Enter> when you have completed the editing. 
To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
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8.6.1 Special Nets 


We should step aside for a moment and discuss when and why pins are 
hidden or not hidden on a schematic. Some nets are so widely spread 
across a schematic that to draw them in their entirety would consume a 
major portion of the sheet. These are notably power and ground nets. 
Typically, these nets and the component pins connected to them remain 
undrawn, or hidden, on schematics. Here Tango-Schematic permits 
these pins and nets to be designated as hidden. 


Every Tango-Schematic library component contains hidden pins for 
power and ground, except discrete components for which they are not 
appropriate. For the most part, power and ground pins are named VCC 
and GND, except in linear where they are generally named V+ and V-. 
Some components, such as certain microprocessors, even have more 
than one set of hidden power and ground pins. 


As long as these pins remain hidden, they are automatically connected 
to nets with the same name as their pin name. What makes Tango- 
Schematic unique is that the program permits you to display hidden 
pins and connect them to other nets. 


This allows, for instance, separate analog and digital grounds in a design 
without having to create separate components in your libraries. 


Besides connecting hidden pins to other nets, you may wish to show 
them connected to traditional symbols for power or ground. 


Use the Edit Part command to display hidden pins. 


8.7 Jump Part 


After placing a component part, you can move the cursor directly to the 
part for subsequent editing commands, such as Edit Part and Delete 
Part. To move directly to a part, run the Jump Part command. 


In the Jump Part dialog box, enter the part’s reference designator or 
select from a list of all reference designators on the worksheet. Click on 
OK to move the cursor to the part reference point (generally, Pin 1). 
For example, if you select the reference designator U14, the program 


5-14 


COMPONENTS 


moves the cursor to Pin 1 of the component U14. If the part is not 
currently displayed, the program re-draws the screen at the same zoom 
level with the part’s reference point at the center. 


8.8 Move Part 


Any part on the board can be moved, rotated and flipped. If the key 
strings Des, Type and Value are included in the part, those attributes 
move with the part. In addition, Tango-Schematic provides the option 
to drag any connections that have been made to that part. By dragging 
the connections, connectivity is maintained and you need not refer to a 
draft schematic or net list to re-draw the connections (see Section 8.8.1, 
Maintain Connections Option, below). 


Run the Move Part command to move, rotate and flip a part on the 
worksheet. First, position the cursor on the part and press 
<LeftMouse> or <Enter>. If there is no part selected, the computer 
beeps. 


As you move the cursor, an outline of the component pattern moves 
across the screen. Press R to rotate the component 90 degrees. Press X 


to flip the part on the x-axis and Y to flip it on the y-axis. 


To fix the component in its current location and orientation, press 
<LeftMouse> or <Enter>. 


Press <RightMouse> or <Esc> to cancel the Move Part command. 


8.8.1 Maintain Connections Option 


The Maintain Connections Option in Setup Options menu lets you 
specify whether you want to drag (rubberband) wires connected to parts 
when you move a part. To enable the Maintain Connections Option, 
run the Setup Options command. 


After you enable the Maintain Connections Option, it remains in effect 
for all subsequent Move commands. 
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If this option is disabled, the Move Part command moves a part without 
moving any wires connected to that part. 


8.9 Delete Part 


Run the Delete Part command to delete a part. If no part is selected, 
the computer beeps. Any wires connected to that part remain. Only the 
part is deleted. 


8.10 Undo 


It’s nice to know that nothing is final, if you act quickly to reverse an 
action. In the likely event that at some point you change your mind or 
make a mistake while manipulating component parts, you can undo the 
previous Delete, Edit, Move or Place Part command by running the 
Undo command. 


Select Undo from the Main Menu, click the mouse on the Undo hot 
spot (in the lower-right corner of the screen) or type U. 


The Undo command undoes only the last command. Running this 
command two or more times in succession toggles between undoing the 
last editing command and restoring the last editing command (in other 
words, undoing the Undo command). 


For example, if you delete a part from the worksheet and run the Undo 
command, the part is restored to its original position. Running the 
command again deletes the part. Running the command a third time 
restores the part, and so on. 
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8.11 Summary 


COMPONENTS 


The following commands were discussed in this chapter: 


Command 


Delete Part 
Edit Part 
Jump Part 


Library Browse 
(Place Part) 
Move Part 
Place Part 
Setup Options 


Undo 


Function 


Delete a part on the worksheet. 
Edit a part on the worksheet. 
Move the cursor to the specified 
part. 

Display and list components in the 
libraries. 

Move a part on the worksheet. 
Place a part on the worksheet. 
Select the Maintain Connections 
Option. 

Undo the previous edit command. 
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3 Connections 


9.1 Introduction 


Connections are the second of the three building blocks of Tango- 
Schematic drawings (along with components and text). Some of the 
basic facts concerning connections are: 


= All connections are made between component pins. 


a The component pins are defined as part of the component 
definition in a library. 


= The connections between components comprise a major part of a 
schematic. 


s A group of component pins that are connected together is 
termed a net. 


= With Tango-Schematic, you can create nets using both physical 
and named connections. 


Physical connections are made by drawing a wire between two or more 
component pins. No limitations are placed on how long a physical 
connection can be or how many components can be connected together 
to form a single net. 


Named connections are used to provide connections without requiring a 
physical line between component pins. For named connections, it is 
necessary only to draw a small wire from each of the pins in the net and 
then label each of the wires with the same net name (also known as wire 
names or net labels). In Tango-Schematic, net names derive from the 
wire names. This is especially helpful for component pins that are not 
on the same sheet of the schematic. 
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Separate physical nets which cross each other are deemed to be 
unconnected unless a deliberate connection is made by placing a 
junction at the point of intersection. 


Tango-Schematic treats all wire connections to the power supply as 
special nets. To connect a component pin to one of these special nets, 
you need only draw a physical connection between the pin and a power 
rail component (such as GND or VCC). You need not label these nets. 
When generating net lists, the program uses the component type (GND, 
for example) as the net name. 


You can also connect a pin to a special net by defining the pin and pin 
name as hidden when you create the component in the Library Editor. 
The pin and pin name will not be displayed as part of the component on 
the Sheet Editor worksheet. The pin, however, will automatically be 
connected to other hidden pins with the same pin name (for example, 
GND or VCC) and to any net on the worksheet whose name is the 
same as the hidden pin’s name. 


If you later assign a name to a wire connected to a hidden pin, the net 
name will then become the wire name. For example, if you connect a 
GND pin with a wire called +5, the GND pin will then belong to the +5 
net. 


9.2 Selecting Signal Line Type 


Tango-Schematic provides two types of signal wires: Wire and Bus. 
Wires are used for connecting pins to nets. Buses are used to show 
multiple parallel wires on the schematic, such as address and data lines. 
Buses are used as visual aids only for viewing the schematic and are not 
used to connect pins to nets. Bus lines are ignored during net list 
generation. 


Pins are connected to buses with bus entries. Like buses, bus entries are 
visual aids and are ignored during post processing. To keep Tango- 
Schematic simple to learn and use, bus entries are drawn with lines, not 
wires. 
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Wires and buses can be shown in different colors. Select these colors in 
the Setup Display menu. Pin color can also be selected in the Setup 
Display menu. 


9.3 Place Wire 


Run the Place Wire command to place one or more wires on the 
worksheet. You can place wires by running the Place Wire command 
from the Main Menu, or by clicking on the status line’s command field 
until Place:Wire is displayed. 


To place a wire, first press <LeftMouse> or <Enter> to fix a "pivot" 
point at the current cursor location. As you move the cursor, the 
program draws a rubberbanding line from the pivot to the cursor. 


Precision wire placement can be aided with the use of Tango- 
Schematic’s Orthogonal modes. To select one of the enabled 
Orthogonal modes or the Non-Orthogonal mode, type O. Each time 
you type O, the program cycles through the enabled Orthogonal modes 
and the Non-Orthogonal mode (see Section 9.3.1, Setting the Orthogonal 
Mode, below). You can stop typing O when the desired mode is in 
effect. We recommend that you cycle through the modes while placing 
wires. This provides an instant visual indication of the current mode. 


Press <LeftMouse> or <Enter> to place the wire. You can continue 
to place wires, each one starting at the endpoint of the previous wire. 


You can undo any wire placement with the Undo command, undoing 
the last wire segment placed. Undo also unwinds wire segments after 
placement. For example, if you have placed a wire where several 
segments pass over each other, pressing U will unravel the wire, 
segment by segment, allowing you to the re-place the wire from the 
point at which the unraveling ended. 


Press <RightMouse> or <Esc> to terminate the Place Wire 
command. 
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9.3.1 Setting The Orthogonal Mode 


For placing wires, Tango-Schematic lets you choose from four 
Orthogonal modes and one Non- Orthogonal mode. With the 
Orthogonal modes, you can only place wires that are horizontal, vertical 
or at 45-degree angles. This is in accordance with normal drafting 
practice. In Non-Orthogonal mode, you can place wires at any angle. 


To select the Orthogonal mode you desire, run the Setup Options 
command. The four Orthogonal modes to choose from are: 


ae 90/45 
a 90/90 -- Long/Short 
a 45/90 
a 90/90 -- Short/Long 


Remember that when placing a wire, you first press <LeftMouse> or 
<Enter> to fix a pivot point at the current cursor location. As you 
move the cursor, the program draws a rubberbanding line from the 
pivot to the cursor. When any of the four Orthogonal modes are 
enabled, the program breaks the rubberbanding line into two wire 
outlines. In this way, the program not only shows the wire you he 
currently placing, but previews the next wire as well. When you're using 
two or more wires to route from one point to another, this preview 
feature helps you to plan your route and get there quickly. 


Press <LeftMouse> or <Enter> to place the first of the two wire 
outlines (the one closest to the pivot on the sheet). To place the second 
wire outline, press <LeftMouse> or <Enter> again without moving 
the cursor. Moving the cursor breaks the rubberbanding line into two 
more wire outlines. You can continue to place wires by pressing 
<LeftMouse> or <Enter>. Press <RightMouse> or <Esc> to 
terminate the Place Wire command. 


All four Orthogonal modes and the Non-Orthogonal mode are 
illustrated in Figure 9-1. 
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Figure 9-1. Tango-Schematic provides four Orthogonal modes and 
one Non-Orthogonal mode for placing wires and buses. 


For the 90/45 mode, the first wire is either horizontal or vertical and the 
second wire is displayed at a 45-degree angle to the first. The opposite 
is true for the 45/90 mode. The first wire is displayed at a 45-degree 
angle and the second wire is either horizontal or vertical. 


For the 90/90 (Long/Short) mode, both wires are either horizontal or 
vertical (they’re displayed perpendicular to each other). The first wire 
is always longer than the second. For the 90/90 (Short/Long) mode, 
both wires are also either horizontal or vertical, however, the first wire 
is always shorter than the second. 


Run the Setup Options command to enable or disable the Orthogonal 
mode option. It’s useful to disable modes that you’re not using in the 
current editing session. This makes it faster to cycle through the 
enabled modes when placing wires. 


In the Setup Options dialog box (Figure 9-2), the Orthogonal modes are 
listed with a check box next to each one. By default, all Orthogonal 
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modes are enabled (there’s an X in the check box). To disable a mode, 
click on the mode name (the check box is empty). 


ttribute Heights 
Pus [50] Pin [oa] 
Hodu le [58] Port 
part [56] Wire [68] 


Sheet Size 
@Snap To Pins OA OB OC @D OE 
Maintain Connections OR4 OAZB CAZ CAI ORB 
+ *. 


Figure 9-2. The Setup Options command lets you enable and 
disable each of the four Orthogonal modes. 


When you quit Tango-Schematic, the settings in the Setup Options 
dialog box are saved in the file SCH.INI. These settings are 
automatically restored the next time you run the Tango-Schematic 
program. 


If you’re still unclear as to how each of the Orthogonal modes work, we 
recommend that you experiment a bit by placing wires in each mode. 
We think you'll catch on fast. In addition, we think you'll find the 
Orthogonal modes help you quickly and accurately route and clean up 
connections on the worksheet. 


Now that the manual writer has squirmed out of any further explanation 
of the Orthogonal modes, you might be wondering: which mode is best 
for the job? It’s generally a matter of personal preference. Placing 
wires on a schematic is a combination of what works and what looks 
good. The Orthogonal and Non-Orthogonal modes help you complete 
connections according to your design rules and your own design style. 
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NOTE 


The Orthogonal modes are in effect during the Place Wire, 
Place Bus, Place Line and Move Reroute commands. 


9.4 Edit Wire 


Use the Edit Wire command to place net names on connections or to 
edit labels previously placed. 


Before placing net names, run the Setup Options command to select the 
current height of the text. The height is measured in mils, and can be 
from 1 to 1000 mils, in 1-mil increments. Net names default to the text 
height selected in the Wire option in the Setup Options dialog box. 


To place a net label, run Edit Wire. Then, position the cursor on the 
wire, aS prompted, and press <LeftMouse> or <Enter>. If no wire 
selected, the computer beeps. If the computer continues to beep even 
when you are certain you have selected a wire, zoom in a bit and try 
again. It’s sometimes tough to get the cursor in exactly the right point 
for the program to acknowledge that, yes, you are selecting a wire. It 
can be a little persnickety that way. 


Once you have successfully selected the wire, the program then displays 
the Edit Wire dialog box (Figure 9-3). 


Enter the name (up to 16 characters) in the Wire Name entry box. 
Tango-Schematic will automatically convert everything to uppercase. 
Press <Backspace> to correct any entry errors. When the string is 
correct, press OK. To cancel the command, press Cancel. 
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Figure 9-3. Enter or edit net labels in the Edit Wire dialog box. 


An outline of the text string appears at the cursor. Move the cursor to 
place the label. Press R to rotate the label outline 90 degrees 
counterclockwise or press S to stack the label vertically. Once you have 
the desired orientation, press <LeftMouse> or <Enter> to place the 
label. For clarity, always place the net label close to the wire. 


The height of the name text defaults to the height selected for that 
attribute in the Setup Options menu. If during placement you find that 
the text height is either too large or too small, run Setup Options and 
re-size the text. Click OK to accept your change. The screen will be re- 
drawn with the new attribute height. 


Press <RightMouse> or <Esc> to exit Edit Wire mode. To change 


the height of net names after they are placed, run the Setup Options 
command. 


9.5 Moving Wires 


Tango-Schematic provides several ways to move individual wires or a 
group of wires: 


=» The Move Wire command allows you to "pick up" an entire wire 
and move it to another location on the worksheet. 


CONNECTIONS 


= The Move Endpoint command moves the endpoint of a wire and 
all wires connected to that endpoint. 


s The Move Reroute command allows you to reroute a wire while 
maintaining the wire’s connections. 


= You can also move a group of wires by running the Move Part 
command. (For the Move Part, Move Wire and Move Endpoint 
commands, you can set the Maintain Connections Option to 
specify whether you want to drag (rubberband) wires that are 
connected). 


The Maintain Connections option and the Move Wire, Move Endpoint 
and Move Reroute commands are described in the following sections. 


9.5.1 Move Wire 


The Move Wire command allows you to "pick up" a wire segment and 
move it to another location on the worksheet. Connections are 
maintained if the Maintained Connections option is enabled. 


When running the Move Wire command, first position the cursor on the 
wire and press <LeftMouse> or <Enter>. If there is no wire selected, 
the computer beeps. As you move the cursor, an outline of the wire 
moves across the screen. If the Maintain Connections option is 
enabled, an outline of the connecting segment of the wire also moves 
across the screen, maintaining the connection. 


Press <LeftMouse> or <Enter> to place the wire or <RightMouse > 
or <Esc> to cancel the Move Wire command. 

9.5.2 Move Endpoint 

The Move Endpoint command moves the endpoint of a wire and all 
wires connected to that endpoint. It also moves the endpoints of lines 


and rectangles. 


When running the Move Endpoint command, first position the cursor 
on the endpoint of a wire and press <LeftMouse> or <Enter>. If 
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there is no wire selected, the computer beeps. The program outlines all 
wire segments connected to that endpoint. 


As you move the cursor, the highlighted wires stretch (expand and 
contract) with the endpoint. This process is called rubberbanding. Press 
<LeftMouse> or <Enter> to place the wires. Press <RightMouse> 
or <Esc> to cancel the Move Endpoint command. 


NOTE 


For the Move Endpoint command, the program is always in 
Non-Orthogonal mode. This means you can place wires at any 
angle. 


9.5.3 Move Reroute 


The Move Reroute command allows you to reroute a wire or bus as a 
series of wires or buses while maintaining the wire’s connections. This 
command is especially useful for cleaning up wires that were dragged 
(rubberbanded) after running the Move Part command (Figure 9-4). 
The Move Reroute command does not work on lines, though it does 
work on buses. 


9-10 


CONNECTIONS 


auPress <Left> or <Enter> over the part to be moved. 
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Figure 9-4. After moving the part U3:C (top), use the Move Reroute 
command to clean up connections (bottom). 
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When running the Move Reroute command, first position the cursor on 
the wire and press <LeftMouse> or <Enter>. If there is no wire 
selected, the computer beeps. The endpoint of the wire nearest to the 
cursor is termed the pivot, the farthest endpoint is the destination. As 
you move the cursor, a rubberbanding wire outline is drawn from the 
pivot to the cursor. A rubberbanding line is also drawn from the 
destination to the cursor. This line is displayed as a single point-to- 
point connection. 


To place a wire from the pivot to the cursor, press <LeftMouse> or 
<Enter>. The pivot now moves to the endpoint of this wire. Again, 
moving the cursor draws rubberbanding lines from the pivot to the 
cursor and from the destination to the cursor. You can continue to 
place wires by pressing <LeftMouse> or <Enter>. 


Press <RightMouse> or <Esc> to conclude the Move Reroute 
command and place a wire from the destination to the cursor. This last 
wire maintains the initial connection. Pressing <RightMouse> or 
<Esc> before placing any wires cancels the Move Reroute command. 


NOTE 


For the Move Reroute command, the current Orthogonal or 
Non-Orthogonal mode is in effect for placing wires. Type O to 
cycle through the enabled modes. For further information, see 
Section 9.3.1, Setting The Orthogonal Mode. 


While placing wires with the Move Reroute command, you can undo the 
last wire placed by typing U or clicking the mouse on the Undo hot spot. 
The last wire is deleted and the pivot moves back to its previous 
position. If you type U or click on the Undo hot spot after the 
command is terminated, the program deletes all wires placed with the 
last Move Reroute command. 


9.5.4 Maintain Connections Option 
The Maintain Connections Option in the Setup Options menu lets you 


specify whether you want to drag (rubberband) wires and buses 
connected to the selected entity when you use the Move commands. To 
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enable the Maintain Connections Option, run the Setup Options 
command. 


After you enable the Maintain Connections Option, it remains in effect 
for all subsequent Move commands. 


If this option is disabled, the Move commands move only the entity 
selected without moving any connections to the selected entity. 


9.6 Delete Wire 


You can delete a wire on the worksheet by running the Delete Wire 
command and clicking the mouse on the wire. If there is no wire 
selected, the computer beeps. Once again, if the computer continues to 
beep even when you are certain you have selected a wire, keep trying. 
You might try capturing the wire at an endpoint. Tango-Schematic 
seems to prefer that. 


9.7 Bus Commands 


Buses are used to show multiple parallel wires on the schematic, such as 
address and data lines. Buses are only visual aids and convey no signal 
information. 


The only exception is when a bus connects to a port. Then, it must have 
a name, which will indicate the signals connected to that port. You may 
select from one of three naming format conventions. 


The first, for a single net is in the format NAME, for example FRED. 
The NAME cannot contain a numeric field. For multiple nets, nets will 
be separated by commas in the bus name: i.e., FRED,SAM,GEORGE, 
etc., to a maximum of 80 characters and 100 nets. A group can be shown 
as NAME n...m, for a maximum explosion of 100 nets: 


NAME,, NAME, + },...., NAME,, ifm >n 
NAME,, NAME,_},... NAME,, ifm <n 
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For example, type SAM1...SAM89, where all nets between SAM1 and 
SAMB83, inclusive, are grouped. 


When buses connect to ports in a hierarchy, the number of signals on 
the module port must equal the number of signals connected to the 
matching free port in the subordinate design. The signal names are 
matched by their position in the signal name list. 


9.7.1 Place Bus 


To place a bus, first press <LeftMouse> or <Enter> to fix the "pivot" 
point at the current cursor location. As you move the cursor, the 
program draws a rubberbanding line from the pivot to the cursor, based 
on the Orthogonal mode currently enabled (see Section 9.3.1, Setting 
The Orthogonal Mode). Press O to change the Orthogonal mode. 


Press <LeftMouse> or <Enter> to place the bus line. You can 
continue to place buses, each one starting at the endpoint of the 
previous bus. Press <RightMouse> or <Esc> to end the Place Bus 
command. 


9.7.2 Edit Bus 


Use the Edit Bus command to name an existing bus or edit an existing 
bus name. 


To edit a bus, run the Edit Bus command. Then, place the cursor over 
the bus and press <LeftMouse> or <Enter>. If there is no bus 
selected, the computer beeps. 


When the bus is successfully selected, the Edit Bus dialog box appears 
(Figure 9-5). 


Enter the name (up to 16 characters) in the Bus Name entry box. 
Tango-Schematic will automatically convert everything to uppercase. 
Press <Backspace> to correct any entry errors. When the string is 
correct, press OK. To cancel the command, press Cancel. 


An outline of the text string appears at the cursor. Move the cursor to 
place the label. Press R to rotate the label outline 90 degrees 
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counterclockwise or press S to stack the label vertically. Once you have 
the desired orientation, press <LeftMouse> or <Enter> to place the 
label on the bus. For clarity, always place the bus name close to the bus. 


Enter the new bus name. 


Edit Bus 


il 
waue 


en | 
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Figure 9-5. Use the Edit Bus dialog box to place a bus name. 


The height of the label text defaults to the height selected for that bus 
attribute in the Setup Options menu. If after placement you find that 
the text height is either too large or too small, run Setup Options and 
re-size the text. Click OK to accept your change. The screen will be re- 
drawn with the new attribute height. 


To cancel the Edit Bus command, press <RightMouse> or <Esc>. 


Edited buses may be returned to their previous condition with the Undo 
command. 


9.7.3 Moving Bus Lines 


Tango-Schematic provides several ways to move buses: 


The Move Bus command allows you to "pick up" an entire bus 
and move it to another location on the worksheet. 


The Move Endpoint command moves the endpoint of a bus and 
all buses connected to that endpoint. 
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s The Move Reroute command allows you to reroute a bus while 
maintaining the its connections. 


= You can also move a bus by running the Move Part command, 
with the Maintain Connections option in Setup Options enabled. 


The Move Bus command is discussed below. The Maintain 
Connections Option and the Move Endpoint and Move Reroute 
commands are described above. 


9.7.3.1 Move Bus 


The Move Bus command allows you to "pick up" a bus segment and 
move it to another location on the worksheet. Connections are 
maintained if the Maintain Connections option is enabled. 


When running the Move Bus command, first position the cursor on the 
bus and press <LeftMouse> or <Enter>. If there is no bus selected, 
the computer beeps. As you move the cursor, an outline of the bus 
moves across the screen. If the Maintain Connections option is 
enabled, an outline of the connecting segment of the bus also moves 
across the screen, maintaining the connection. 


Press <LeftMouse> or <Enter> to place the bus or <RightMouse> 
or <Esc> to cancel the Move Bus command. 


9.7.4 Delete Bus 

You can delete a bus on the worksheet by running the Delete Bus 
command and clicking <LeftMouse> on the target bus. If there is no 
bus selected, the computer beeps. 

Press <LeftMouse> or <Enter> to delete the bus. Press 
<RightMouse> or <Esc> to cancel the Delete Bus command. 


9.7.5 Bus Entries 


Buses are connected to pins and wires with bus entries. Use the line 
commands (Current Line, Place Line, Delete Line, Edit Line, Move 
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Line) to draw bus entries. Like buses, bus entries are only visual aids 
and convey no signal information during post processing. 


9.8 Junctions 


Frequently in a schematic drawing, two or more wires or buses connect 
to or cross over each other. Wires which cross over without a junction 
being placed on their intersection are not considered connected in the 
post processing functions of net list generation, design rules checking, 
and so on. 


However, if more than two component pins are required to connect to 
one net, then that net must include a junction. 


9.8.1 Place Junction 


To connect two nets, use the Place Junction command. Junctions are 
only required to be placed whenever a connection is desired between 
two or more overlapping or connected wires. Wires which cross without 
junctions are not considered connected by the Post commands. 


Menu | Press <Left> or <Enter> to place the junction. Zoom | 


Figure 9-6. A junction connects two lines into a single net. 
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As many draftsmen and engineers have found, it is easy to misplace 
junctions on drawings. Missing junctions, as well as additional 
junctions, can often change a circuit significantly, usually for the worse. 
To eliminate as many possibilities for errors as possible, normal practice 
is that all non-connected nets should cross each other at right angles 
and that junctions between connected nets should never form right- 
angled crosses. 


NOTE 


Junctions may not be placed over modules in a hierarchical 
design. 


9.8.2 Move Junction 


To use the Move Junction command, first position the cursor on the 
junction and press <LeftMouse> or <Enter>. The program beeps if 
no junction is selected. As you move the cursor, an outline of the 
junction box moves across the screen. Press <LeftMouse> or 
<Enter> to place the junction. Press <RightMouse> or <Esc> to 
cancel the Move Junction command. 


9.8.3 Delete Junction 


To delete a junction, run the Delete Junction command. Position the 
cursor on the target junction. If no junction is selected, the program 
beeps. Press <LeftMouse> or <Enter> to delete the junction. Press 
<RightMouse> or <Esc> to cancel the Delete Junction command. 


9.9 Undo 


If you change your mind or make a mistake, you can undo the previous 
Delete, Edit, Move or Place commands by running the Undo command. 
To run the Undo command, select it from the Main Menu, click the 
mouse on the Undo hot spot (in the lower-right corner of the screen) or 


type U. 
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The Undo command undoes only the last command. Running this 
command two or more times in succession toggles between undoing the 
last editing command and restoring the last editing command (in other 
words, undoing the Undo command). For example, if you delete a wire 
from the PC-board and run the Undo command, the wire is restored to 
its original position. Running the command again deletes the wire. 
Running the command a third time restores the wire, and so on. 


9.10 Summary 


The following commands were discussed in this chapter: 


Command Function 

Delete Bus Delete a selected bus. 

Delete Junction Delete a selected junction. 

Delete Wire Delete a selected wire. 

Edit Bus Edit bus attributes. 

Edit Wire Edit wire attributes. 

Move Bus Move a selected bus. 

Move Endpoint Move the endpoint of a wire or bus. 

Move Junction Move a selected junction. 

Move Reroute Reroute a wire or bus as a series of 
wires or buses. 

Move Wire Move a selected wire. 

Place Bus Place a bus on the worksheet. 

Place Junction Place a junction at the intersection of 
two or more nets. 

Place Wire Place a wire on the worksheet. 

Setup Display Select display colors. 

Setup Options Select Orthogonal Modes. 

Undo Undo the last complete command. 
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10.1 Introduction 


This chapter discusses the use and placement of text strings and lines on 
the schematic worksheet. We will also discuss title blocks and borders, 
which can be either pre-set or user created. 


Text strings can be free-floating text or can be assigned as attributes to 
wires, buses, component parts and lines. This chapter discusses the 
placement and manipulation of free-floating text. See the appropriate 
chapters for placing text as attributes of objects. 


Lines are visual aids, carrying no electrical information, but serving as 
graphical indicators. 


Select text, lines, title block and border colors in the Setup Display 
dialog box. 


10.2 Text Strings 


Text is the third of the three building blocks of Tango-Schematic 
drawings (along with component parts and connections). Tango- 
Schematic allows you to place free-floating, single lines of text on the 
worksheet up to 80 characters long. 


Component attributes (reference designators, types, values and net 
labels) appear as fixed text on the worksheet and can be moved and 
rotated in a similar fashion to text. 


Net labels are entered using the Edit Wire command, while component 


part reference designators, types and values are generally entered as the 
component is placed on the worksheet (using the Place Part command) 
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or after part placement using the Edit Part command. To move fixed 
text strings, you must use Move Attribute. 


The following sections discuss the Text commands (Current Text, 
Delete Text, Edit Text, Jump Text, Move Text, Place Text) for free- 
floating text. 


10.2.1 Current Text 


Before placing a text string on the worksheet, you should run the 
Current Text command to select the text height and orientation (Figure 
10-1). This command does not affect fixed text strings which are 
attributes in component parts. 
Guenter the desired text height. stacking and rotation. 
CURRENT TEXT 
Height [158__] 
OStack Text 
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Figure 10-1. Set free-floating text height and orientation in the 
Current Text dialog box. 


Text height can be set from 1 mil to 1000 mils, in 1-mil increments. At 
smaller zoom levels, the text may appear as a block, if there is 
insufficient resolution at that zoom level to show the actual smaller text 
height characters. If you zoom to a higher level, the text will eventually 
be displayed correctly. 


Text can be placed at any point on the worksheet and can be either 


horizontal or vertical. The orientation of the string is determined by its 
rotation and whether or not it is stacked from top to bottom. Click on 
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the Rotate pushbutton to rotate the string in steps of 90 degrees 
counterclockwise, Figure 10-2. 


ay Enter the desired text height, stacking and rotation. 
CN daa ay bate PR EE Re Cte 
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CURRENT TEXT 


Height 


OStack Text 


Figure 10-2. Press R (Rotate) to rotate text 90 degrees 
counterclockwise. 


You can also choose the Stacking option to stack text so that, instead of 
reading from left to right, it reads top to bottom. The default is stacking 
Off. 


Figure 10-3. Enabling the Stacking option stacks the text from top 
to bottom. 
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If you choose stacking On, the text will be stacked vertically. Try it out 
yourself, watching the text in the middle box as you do so, Figure 10-3. 


After you have set the Current Text height and orientation, all 
subsequent Place Text commands will use those Current Text settings. 


10.2.2 Place Text 


The Current Text command sets the size and orientation of the current 
string. To enter the actual text for the string and place it on the 
worksheet, run the Place Text command or click on the status line’s 
Command Mode field until Place:Text is displayed. 


To place a text string, first press <LeftMouse> or <Enter> to initiate 
the command, displaying the Place Text dialog box (Figure 10-4). 


Ea Enter the text to be placed. 
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Figure 10-4. Enter text strings in the Place Text dialog box. 


Enter the text string in the Text entry box. You can enter up to 80 
alphanumeric characters (including spaces). 


Tango-Schematic allows you to place any or all of the letters in a text 
string in barred text. To bar text, place a tilde (~) before the text you 
want to bar and a second tilde (~) after the last letter you want barred. 
The tilde is the barred text toggle. One tilde toggles the barring mode 
on, a second tilde toggles it off. 
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For example, to place the Read/Write symbol on the schematic, you 
would enter the following in the Text String entry box: ~R~/W. The R 
would be barred and the rest of the text would be normal type. 


Press <Enter> or the OK pushbutton to initiate the command and a 
display of the string on the workspace. The string display moves with 
the cursor. 


Press R to rotate the string outline 90 degrees counterclockwise. Press 
S to stack it. To fix the string in its current location and orientation, 
press <LeftMouse> or <Enter>. 


Use Undo to remove any undesired text placements. 


Press <RightMouse> or <Esc> to cancel the Place Text command. 


10.2.3 Jump Text 


After placing a text string, you can move the cursor directly to the string 
for subsequent editing commands, such as Edit Text and Delete Text. 
To move directly to a string, run the Jump Text command. 


First enter the text string in the Jump Text dialog box. The cursor will 
jump to the nearest text string on the sheet that matches the specified 
string. Tango-Schematic will search for an exact match of the specified 
string. The matching string must contain all and only all of the 
characters in the specified text string, but the search is case insensitive. 


A Tango-Tip: To make good use of the Jump Text command, you can 
place temporary text strings to mark sections of the worksheet. For 
example, you can mark the microprocessor section with the string Micro 
and the memory section with the string Memory. The Jump Text 
command then lets you quickly move the cursor to any of these sections. 
When the sheet design is complete, you can delete the temporary 
strings. 
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10.2.4 Edit Text 


After placing a string, you can modify it by running the Edit Text 
command. Remember, only free-floating text can be modified with this 
command. Attributes attached to objects (such as wires and buses) 
must be edited with the individual Edit object commands. 


To edit free text, first position the cursor on the string and press 
<LeftMouse> or <Enter>. If there is no string selected, the computer 
beeps. The program then displays the Edit Text dialog box (Figure 10- 
5). 


Enter the new text and’or height. © 
EDIT TEXT mim 


Text |Shift Register Design_ 


tata ca =n 


Figure 10-5. The Edit Text dialog box. 


You can change the string’s contents or the height. You can specify any 
height from one through 1000 mils (in one-mil increments). 


Click on OK to put the string modifications into effect. 


10.2.5 Move Text 


You can move and rotate a string on the worksheet by running the 
Move Text command. 
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First, position the cursor on the string and press <LeftMouse> or 
<Enter>. If there is no string selected, the computer beeps. As you 
move the cursor, an outline of the string moves across the screen. 


Press R to rotate the string 90 degrees counterclockwise. Press S to 
stack it. Press <LeftMouse> or <Enter> to place the string and 
<RightMouse> or <Esc> to cancel the Move Text command. 


10.2.6 Delete Text 


You can delete a text string on the worksheet by running the Delete 
Text command and clicking the mouse on the string. If there is no 
string selected, the computer beeps. 


If you try to delete text which is part of a component (i.e., attributes), 
the computer beeps. To change or remove attribute text, use the Edit 
Part command. 


10.3 Lines 


Tango-Schematic provides two line widths: thick and thin and three line 
styles: solid, dashed and dotted. Lines are used as visual aids for 
viewing the schematic and are not used to connect pins to nets; use 
wires for those connections. Lines are used to draw bus entries between 
wires, pins and buses. 


10.3.1. Current Line 

You can choose any of the line widths or style by using the Current Line 
command and selecting your choice in the Current Line dialog box 
(Figure 10-6). 

To enable a line width or line style, click <LeftMouse> on the check 


box to the left of the option. An option is enabled if a dark dot appears 
in the circle and is disabled if the circle is empty. 


10-7 


CHAPTER 10 


tyle idth 
@Solid @ Thin 
oS (Banset 


O Dashed 


Figure 10-6. Select a line width and style in the Current Line 
dialog box. 


Click on OK to complete your selection or Cancel to terminate the 
Current Line command. All subsequent Place Line commands use the 
Current Line settings. 


The various styles and widths of lines can be used to show relationships 
on the schematic. For example, you can used thin, dashed lines to show 
that a particular pair of relay contacts is controlled by a particular relay 
coil or that a number of switch poles are operated in parallel. 


These lines are only visual aids for reading a schematic and are ignored 
by the Post commands. 


Choose the color of your lines in the Setup Display menu. 


10.3.2. Place Line 


To begin drawing lines after you have selected line style, width and 
color, select the Place Line command from the Main Menu or toggle on 
the status line’s Command Mode until Place:Line is displayed. 


To place a line, first press <LeftMouse> or <Enter> to fix the "pivot" 


point at the current cursor location. As you move the cursor, the 
program draws a rubberbanding line from the pivot to the cursor based 
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upon the Orthogonal mode selected (see below). Press O to toggle 
through the enabled Orthogonal modes. 


Press <LeftMouse> or <Enter> to place the line. You can continue 
to place lines, each one starting at the endpoint of the previous line. Or 
press <RightMouse> or <Esc> to cancel the Place Line command 


and run the command again to place lines unconnected to your previous 
lines. 


10.3.2.1 Selecting The Orthogonal Mode 

For placing lines, Tango-Schematic lets you choose from four 
Orthogonal modes and one Non-Orthogonal mode. With the 
Orthogonal modes, you can only place lines that are horizontal, vertical 
or at 45-degree angles. This is in accordance with normal drafting 


practice. In Non-Orthogonal mode, you can place lines at any angle. 


To select the Orthogonal mode you desire, run the Setup Options 
command. The four Orthogonal modes to choose from are: 


=» 90/45 

a 90/90 -- Long/Short 

ae 45/90 

a 90/90 -- Short/Long 

See Section 9.3.1, Setting The Orthogonal Mode, for a complete 
discussion of Orthogonal modes. 
10.3.3. Edit Line 


The Edit Line command allows modification of the style and width of a 
line segment already placed upon the worksheet. 


To edit a line, run the Edit Line command. Place the cursor over the 
line segment to be edited and press <LeftMouse>. 
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In the Edit Line dialog box, Figure 10-7, change the width and style by 
enabling the options you want. 


Enter the new line style and width. _ 
eRe T F) eee] 
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Figure 10-7. Modify line attributes in the Edit Line dialog box. 


Click on OK to accept the changes. You should see the line width and 
style change on screen as the dialog box disappears. Click on Cancel to 
cancel the command and leave the line segment as it was. 


Or use Undo to return the line segment to its previous condition. 


This command is a one-time command, having effect only on the line 
segment selected during the command. Subsequent Place Line 
commands will still have the line width and style that was selected in the 
Current Line command. 


10.3.4. Move Line 


The Move Line command allows you to "pick up" a line segment and 
move it to another location on the worksheet. This command has no 
effect on any items that are connected to the line. Connections are 
maintained if the Maintained Connections option is enabled in Setup 
Options. 


When running the Move Line command, first position the cursor on the 
line and press <LeftMouse> or <Enter>. If there is no line selected, 
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the computer beeps. As you move the cursor, an outline of the line 
moves across the screen. If the Maintain Connections option is enabled, 
an outline of the connecting segment of the line also moves across the 
screen, maintaining the connection. 


Press <LeftMouse> or <Enter> to place the line or <RightMouse> 
or <Esc> to cancel the Move Line command. 


Press U to undo any line move. 


10.3.4.1. Move Endpoint 


The Move Endpoint command moves the endpoint of a line and all 
lines, wires or buses connected to that endpoint. It also moves the 
endpoints of rectangles. 


When running the Move Endpoint command, first position the cursor 
on the endpoint of a line and press <LeftMouse> or <Enter>. If 
there is no line selected, the computer beeps. The program outlines all 
line segments connected to that endpoint. 


As you move the cursor, the highlighted lines stretch (expand and 
contract) with the endpoint. This process is called rubberbanding. Press 
<LeftMouse> or <Enter> to place the lines. Press <RightMouse> 
or <Esc> to cancel the Move Endpoint command. 


NOTE 
For the Move Endpoint command, the program is always in 


Non-Orthogonal mode. This means you can place wires at any 
angle. 


10.3.5. Delete Line 
Tango-Schematic provides a command to delete line segments. To 


avoid inadvertent loss of complete lines, lines are deleted in segments 
only. To delete a line segment, run Delete Line. 
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Position the cursor over the line segment to be deleted and press 
<LeftMouse> or <Enter>. 


If the cursor is not on a line segment, the computer beeps and no 
segments are deleted. 


If you delete a line segment accidently, run the Undo command. Undo 
will restore the last segment deleted from the worksheet. 


10.3.6 Undo 


To run the Undo command, select it from the Main Menu, click the 
mouse on the Undo hot spot or type U. 


The Undo command undoes only the last command. Running this 
command two or more times in succession toggles between undoing the 
last editing command and restoring the last editing command (in other 
words, undoing the Undo command). For example, if you delete a 
string from the worksheet and run the Undo command, the string is 
restored to its original position. Running the command again deletes 
the string. Running the command a third time restores the string, and 
so On. 


10.4 Title Block And Borders 


Tango-Schematic comes with a pre-set title block and worksheet border. 


10.4.1. Using Pre-Set Title Block and Border 


Tango-Schematic is set by default to display the pre-set border and title 
block. You can change this default setting by running Setup Display. In 
the Setup Display dialog box, Figure 10-8, you can enable or disable the 
Border and/or Title Block. 
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Figure 10-8. Enable Border and Title Block in the Setup Display 
dialog box. 


The default is Title Block and Border both enabled. When you load a 
new file, your screen will look like Figure 10-9: 


Lea Press <Left> or <Enter> at the wire starting point. 


Palette (@6UR:/cI:F 


Figure 10-9. Default Title Block and Border at File Load. 
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10.4.2. Designing Your Own Title Block/Border 


If you prefer to design your own title block and borders, disable the 
Border and Title Block options in Setup Display. Then draw your own 
border and title block using the Place Line and Place Text commands. 
Once you have completed the custom border and title block, save the 
sheet as a sheet file or as a block file, for future use. 


Then, exit from Tango-Schematic and rename the sheet file to 
SHEETSIZE.TTL or SHEETSIZE.BDR, where SHEETSIZE is one of 
the available Tango-Schematic sheet sizes. For example, A.TTL and 
A.BDR. 


NOTE 


Custom title/border files must be renamed to A.TTL, A.BDR; 
B.TTL, B.BDR; etc. as the program only reads these files that 
have sheet sizes for names. Ten sheet size are available (A, B, 
C, D, E, A4, A3, A2, Al, AO), making a maximum of twenty 
files in all. This means that if you want to have your own 
custom A-size title block, you must delete or rename the one 
that comes with Tango-Schematic and make your custom one 
A.TTL to replace it. | 
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The following commands were discussed in this chapter: 


Command 
Current Line 


Current Text 
Delete Text 
Delete Line 
Edit Line 
Edit Text 
Jump Text 


Move Line 
Move Text 
Place Line 
Place Text 
Setup Display 


Undo 


Function 


Set the attributes for the line for 
Place Line. 

Set the current text for Place Text. 
Delete a text on the Worksheet. 
Delete a line on the Worksheet. 
Edit a line on the Worksheet. 

Edit a text on the Worksheet. 
Move the cursor to the specified 
text string. 

Move a line on the Worksheet. 
Move a text on the Worksheet. 
Place a line on the Worksheet. 
Place a text on the Worksheet. 
Enable/disable and set the colors for 
the text, lines, title block, and 
borders. 

Undo the previous Delete, Edit, 
Jump, Move or Place command. 
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11.1 Introduction 


The Tango-Schematic Block commands allow you to select a portion of 
a sheet, save it as a block and manipulate that block as a single item 
(Figure 11-1). 


ETT 


Aili 


7.5080) Move:Block ? G:166A UGADEMO.S61 Size:D 


Figure 11-1. The Block commands let you isolate and manipulate 
any section of the schematic worksheet. 
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Using the Block commands, you can: 
= Move a block, 


Copy a block (useful for repeating sub-circuits), 


u Load a block from disk, 
a Save a block to disk (useful for standard sub-circuits) and 
= Delete all items either inside or outside of the block. 


The Block commands affect all items that are completely within the 
block boundaries. The Delete Block command, however, lets you specify 
whether to delete items inside or outside of the block. 


Block commands are a powerful feature of Tango-Schematic and 
greatly speed up the production of schematic drawings. This chapter 
describes how to move, copy, delete, load and save blocks. 


11.2 Moving Blocks 


To mark a block on the workspace and move it, run the Move Block 
command. 


After initiating the command, Tango-Schematic prompts you to first 
press <LeftMouse> or <Enter> to mark the first corner of the block. 
As you move the cursor on the worksheet, a rectangular outline of the 
block expands and contracts with the cursor position. 


The first corner that you selected is fixed on the screen. The diagonally 
Opposite corner is the current cursor position. When the outline 
encloses all items you want inside the block, again press <LeftMouse> 
to highlight the block in inverse video, as shown in Figure 11-1. 


The program then prompts you to select a reference point for the block. 
Position the cursor on the reference point (generally, Pin 1 on an IC 
near one of the corners of the block) and press <LeftMouse>. The 
cursor will be positioned at this reference point when you move the 
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block outline. The reference point also acts as a fixed pivot point for 
rotating and flipping the block. 


After you select the reference point, use the mouse or arrow keys to 
move an outline of the block across the screen. Press R to rotate the 
block 90 degrees counterclockwise around the reference point. Press X 
to flip the block along the x-axis and Y to flip it along the y-axis. 


Press <LeftMouse> or <Enter> to place the block. The program 
moves all the items that were entirely within the borders of the block to 
the new location. 


Once a block is marked, you can run any of the Block commands. Only 
one block may be marked at any time. You can define a block as large 
as the entire sheet. 


At any time during the Move Block command, you can use the Zoom 
and Jump commands to move around on the workspace (see Chapter 6, 
Starting The Schematic). You can also cancel the Move Block command 
by pressing <RightMouse> or <Esc>. 


Items on the worksheet which are located within or partly within the 
block to be moved are affected in the following ways: 


s Lines, Buses, Wires---If a line segment is completely within the 
block (both endpoints are inside or on the block border), it is 
moved with the block. If only one endpoint of a line segment is 
in the block, that end is moved with the block and the segment is 
stretched to maintain the connection, if the Maintain 
Connections Option is enabled. The Move Reroute command 
can then be used to clean up the connection. 


s Junctions---If a junction is within the block, it is moved with the 
block. 


w ‘Text---The entire text string must be within the block for the text 
to be moved. A block move will not break a text string if part of 
the string is outside the block. 


= Parts---A part must be completely within the block to be moved. 
It may have common borders with the block. If any section of 
the part is outside the block, it will remain in its original position. 
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11.3 Copying Blocks 


The Place Block Copy command is similar to the Move Block 
command, except that the original block is retained and a copy of that 
block may be placed elsewhere on the sheet. A single block may be 
copied many times by repeated use of the Place Block Copy command. 


When you run the Place Block Copy command, Tango-Schematic 
prompts you to first press <LeftMouse> or <Enter> to mark the first 
corner of the block. As you move the cursor, a rectangular outline of 
the block expands and contracts. The first corner selected is fixed on 
the screen. The diagonally opposite corner is the current cursor 
position. When the outline encloses all items you want inside the block, 
again press <LeftMouse> or <Enter> to highlight the block in inverse 
video. 


The program then prompts you to select a reference point for the block. 
Position the cursor on the reference point (generally, Pin 1 on an IC 
near one of the corners of the block) and press <LeftMouse>. The 
cursor is positioned at this reference point when moving the block 
outline. The reference point also acts as a fixed pivot point for rotating 
and flipping the block. 


After you select the reference point, move the cursor to move an outline 
of the block across the screen. Press R to rotate the block 90 degrees 
counterclockwise around the reference point and X to flip the block 
along the x-axis or Y to flip it along the y-axis. 


Each time you press <LeftMouse>, Tango-Schematic places a copy of 
the block at the current cursor position. The program moves all the 
items that were entirely within the borders of the block to the new 
location. 


Take care not to copy a block so that it interferes with other circuit 
elements. Any undesired block placement may be removed with Undo. 


At any time during the Place Block Copy command, you can use the 
Zoom and Jump commands to move around on the workspace. You 
can also cancel the Place Block Copy command by pressing 
<RightMouse> or <Esc> before placing the first copy of the block. 
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NOTE 


You can run the Undo command to undo the Place Block Copy 
command. If you have placed multiple copies of the block, the 
Undo command removes all the copies (not just the last copy 
placed). 


11.4 Deleting Blocks 


The Delete Block command can be used to delete all of the items inside 
a marked block. 


It can also be used to delete all of the items outside of the marked 
block. The main use of Block Delete for items outside of the block is to 
extract a sub-circuit from an existing circuit, so that it may be saved in a 
worksheet file as a separate entity. It can then be used in a hierarchical 
design or can be loaded onto the current worksheet using the File Load 
command. 


To delete all the items inside or outside of a block, run the Delete Block 
command. Tango-Schematic prompts you to first press <LeftMouse> 
or <Enter> to mark the first corner of the block. As you move the 
cursor, a rectangular outline of the block expands and contracts. The 
first corner that you selected is fixed on the screen. The diagonally 
opposite corner is the current cursor position. 


When the outline encloses all items you want inside the block, again 
press <LeftMouse> to highlight the block in inverse video. 


After you mark the block, Tango-Schematic displays the Delete Block 
dialog box, Figure 11-2. 


Select Inside (the default) to delete items that are entirely inside the 
block. 


Select Outside to delete all items that are entirely outside the block. 
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Figure 11-2. The Delete Block dialog box gives you the option to 


The pr 


delete items inside or outside of a block. 


ogram redraws the screen with the appropriate items deleted. 


The block will be deleted using the same rules as the Move Block 
command. 


For deleting items outside a block, the rules applying to items on the 
worksheet are listed below: 
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Lines, Buses, Wires---If a line segment is entirely outside the 
block, it will be deleted. If a line segment starts and finishes 
outside the block, but crosses the block, it will not be deleted. If 
a line segment starts in the block and ends out of the block, it will 
not be deleted. 


Junctions---If a junction is outside the block, it will be deleted. It 
remains if it is on the border or in the block. 


Text---A text string that is entirely or partly outside the block will 
be deleted. Only text strings within the block will be retained. 


Parts---A part that is entirely or partly outside the block will be 
deleted. Only parts within the block will be retained. 


BLOCK COMMANDS 


NOTE 


Run the Undo command to undo the Move Block command. 


While marking a block during the Delete Block command, you can use 
the Zoom and Jump commands to move around on the workspace. 
You can also cancel the Delete Block command by pressing 
<RightMouse> or <Esc> or by clicking on Cancel in the Delete Block 
dialog box. 


11.5 Saving Blocks 


The File Save command lets you mark a block on the workspace and 
save it to a standard worksheet file. A block file generally contains a 
section of a schematic design; for example, a CPU. 


From the File Save dialog box (Figure 11-3), select Block from the Save 
options, then enter the filename for the block (see Entering the Block 
Filename below for details). 


Enter the filename, description, and type of file to be saved. 
Se ts 9 BS; 


FILE SAVE 


File [C:\TANGO\MEM1 


a ve 
OSheet ®Block 


BSave Backup 


Figure 11-3. Choose the Block option in the File Save dialog box 
when saving a block file. 
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After saving a block file, you can load it back into Tango-Schematic 
using the File Load command. The default filename extension for a 
block file is .,BLK. 


If another file with the same name exists, the program displays the File 
Overwrite Warning dialog box. 


sn Click on Retry to specify a new filename for the block. 
= Click on Overwrite to overwrite the existing file. 
s Click on Cancel to cancel the File Save command. 


Tango-Schematic next prompts you to press <LeftMouse> or 
<Enter> to mark the first corner of the block. As you move the cursor, 
a rectangular outline of the block expands and contracts. The first 
corner that you selected is fixed on the screen. The diagonally opposite 
corner is the current cursor position. 


When the outline encloses all items you want inside the block, again 
press <LeftMouse> to highlight the block in inverse video. 


The program then prompts you to select a reference point for the block. 
Position the cursor on the reference point (generally, Pin 1 on an IC 
near one of the corners of the block) and press <LeftMouse>. When 
you later load the block, Tango-Schematic will place the cursor at this 
reference point. If you then rotate or flip the block, the reference point 
acts as a fixed pivot, while the rest of the block moves. After you select 
the reference point, Tango-Schematic saves the block to the specified 
file. 


NOTE 


When selecting a block’s reference point, we recommend that 
you position the cursor on Pin 1 of an IC near one of the 
comers of the block. When you subsequently load the block 
(using the File Load command), Pin 1 gives you a known 
reference for precisely positioning the block on the workspace. 


While marking a block during the File Save command, you can use the 
Zoom and Jump commands to move around on the workspace. You 


11-8 


BLOCK COMMANDS 


can also cancel the File Save command by pressing <RightMouse> or 
<Esc> or by clicking on Cancel in the File Save dialog box. 


11.5.1 Entering The Block Filename 


After selecting Block in the File Save dialog box, you need to enter the 
filename. You can directly enter the name in the File entry box of the 
File Save dialog box or you can click on the List pushbutton to select 
from a displayed list of files. If you directly enter a filename, Tango- 
Schematic assumes the default extension .BLK. 


11.5.2 The Save Backup Option 


The File entry box lists, by default, the name of the current worksheet 
or block file. If you want to save the modified file under the same 
name, the modified file overwrites the previous file. You may want to 
retain a backup copy of the previous file. For this reason, the File Save 
dialog box contains a Save Backup check box. If you enable this option 
(the default), the program renames the previous file with the extension 
-Bnn and then saves the modified file under the specified name. 


For example, if you want to save a block to the existing block file 
IBMCARD.BLK, enabling the Save Backup option renames the old file 
IBMCARD.Bnn and saves the current block to the file IBMCARD.BLK. 


11.6 Loading Blocks 


The File Load command lets you load a block file and place it on the 
workspace while editing a schematic worksheet. A block file contains a 
section of a schematic design; for example, a CPU. The block file must 
have been previously saved as a worksheet or block file using the File 
Save command (see Section 11.5, Saving Blocks, above). The default 
filename extension for a block file is .BLK. 


From the File Load dialog box (Figure 11-4), select Block from the 
Load options, then enter the filename (see Section 11.6.1, Entering the 
Block Filename, below for details). 
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Figure 11-4. Load a Block file from the File Load dialog box. 


The program displays an outline of the block with its reference point at 
the current cursor location. Move the block to the desired location. 
The block outline will move with the cursor. Press R to rotate the block 
90 degrees. Press X to flip the block along the x-axis and Y to flip it 
along the y-axis. Press <LeftMouse> or <Enter> to place the block. 


Tango-Schematic inserts the specified block file into the current 
worksheet file. Note that all items in the block file are inserted in the 
worksheet file. 


While placing a block during the File Load command, you can use the 
Zoom and Jump commands to move around on the workspace. You 
can also cancel the File Load command by pressing <RightMouse> or 
<Esc> or by clicking on Cancel in the File Load dialog box. 


NOTE 


The File Load and Place Block Copy commands serve different 
purposes. The File Load command loads a block file into the 
current worksheet file. The Place Block Copy command allows 
you to mark a block on the current worksheet and copy it to 
another section of the drawing. 
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11.6.1 Entering The Block Filename 


After selecting Block in the File Load dialog box, you need to enter the 
filename. You can directly enter the name in the File entry box of the 
File Load dialog box or you can click on the List pushbutton to select 
from a displayed list of files. If you directly enter a filename, Tango- 
Schematic assumes the default extension .BLK. 


11.7 Undo 


If you change your mind or make a mistake, you can undo the previous 
Delete Block, Move Block or Place Block Copy command by running 
the Undo command. To run the Undo command, select it from the 
Main Menu, click the mouse on the Undo hot spot (in the lower-right 
corner of the screen) or type U. 


The Undo command undoes only the last command. Running this 
command two or more times in succession toggles between undoing the 
last editing command and restoring the last editing command (in other 
words, undoing the Undo command). For example, if you delete a 
block from the schematic drawing and run the Undo command, the 
block is restored to its original position. Running the command again 
deletes the block. Running the command a third time restores the 
block, and so on. 


11.8 Summary 


The following commands were discussed in this chapter: 


Command Function 

Move Block Move a block on the worksheet 
Place Block Copy Copy a block on the worksheet 
Delete Block Delete a block on the worksheet 
File Load Load a block file 

File Save Save a block to a file 

Undo Undo the previous command 
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12 Post Processing 


12.1 Introduction 


This chapter describes the Tango-Schematic commands for Post 
processing schematic files and for generating a variety of reports on a 
schematic file. The Post commands used in Tango-Schematic are: 

Post Archive Library 

Post Back Annotate 

Post Cleanup 

Post Compile 

Post Forward Annotate 

Post Net List 

Post Plot/Print 

Post Reports 
The Post commands process all the sheets of a schematic together, so 


that the output files correspond to the complete design. The Post 
commands can process up to 99 sheets for each level on the schematic. 


Post Net List and Reports output files are ASCII text files. These files 


can be output to a printer or to a file. You can display them using the 
DOS command TYPE or print them using the DOS command PRINT. 
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The normal sequence of events in a schematic design session Is: 


1. 


de 


8. 


“J 


Draw the design using the Sheet and Library Editors. 

Use Post Cleanup to clean up any overlapping wires that 
appear on the schematic, combining collinear buses, lines 
and wires. 

Compile the design using Post Compile. 

Create a DRC report using Post Reports. 

Correct the errors noted in the DRC report. 

Repeat steps 3 and 4 until the design is satisfactory. 

Generate a net list using Post Net List. 


Annotate the design using Post Forward Annotate. 


Print or plot the design using Post Print/Plot. 


10. If a PCB program changes the reference designators, use Post 


Back Annotate to update the design. 


11. Create a library for the design using Post Archive Library. 


12.2 Post Archive Library 


This command accesses the schematic sheet file(s) to create a library of 
all components used within the design, accessing the appropriate 
libraries (which must be opened using Setup Libraries) to copy those 


components to the new library. 


To create the archive library, select Post Archive Library. A pacifier 


will tell you that the library is being created. 


The new library created will be called FILENAME.LIB, where 
FILENAME is the name of the current schematic design. The new 


library is located in the same directory as the schematic sheet files. 
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Post Archive Library creates a new library file which is opened 
automatically by the command itself. Therefore, only nine libraries can 
be open in Setup Libraries before you run Post Archive Library. 


Certain Tango-Schematic commands require the presence of the library 
with the components on the sheet. With over 11,000 parts consuming 
multi-megabytes of space, making a copy of all of the libraries for 
design archiving purposes or to pass along a copy of your design can be 
a trying task. The Post Archive command makes it easy to create a 
custom library that exactly matches that which is in the design. 


NOTE: 


Components without a Type attribute will not be archived. 


12.3 Post Back Annotate 


Before running Post Back Annotate, you must first have created the 
compile file using Post Compile. 


The Back Annotate file contains reference designators that need to be 
changed for a design. This command is used when you are annotating a 
schematic design after it has been through PCB layout, where 
components have been substituted or renumbered to accommodate ease 
of manufacturing. Back Annotate corrects the schematic so that it 
matches the board layout. 


This command allows the reference designator and part to be changed 


from a was/is list; e.g., U1:D -> U4:A, with the pins changing 
appropriately. 
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The form of the Back Annotate file is: 


U1 U2 => the reference designator is 
updated for all component parts; 

U1:B U1:C => a specific part is replaced and 
the Des updated; 

U2C U3:A => a specific part is replaced and 
the Des updated. 


A semi-colon (;) in the first column of the file indicates a comment. 
Figure 12-1 illustrates the Back Annotate record. 


Select the desired back annotation options. 
porns os Satie Me os Pel 


Was/Is File |C:NTANGONUGADEMO .WAS 
ptions 


BiUpdate Sheets 
iBackup Sheets 


Figure 12-1. The Post Back Annotate report contains reference 
designators that need to be changed for a design. 


Back annotation updates the compile file and optionally updates the 
schematic sheet files. In flat designs, all sheets should be updated. 
However, in a complex hierarchy, where the same sheet may be referred 
to more than once, the sheets should not be updated. To do so could 
cause the reference designators on a subordinate sheet to be updated 
specific to a single reference from above, making all other references to 
that same sheet invalid. 
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The best methodology for updating schematic designs is to wait until the 
PCB layout is complete, generate a final was-is list and then update the 
schematic. 


If for some reason, you must interrupt the PCB design process and 
perform multiple back annotations to the schematic, be sure to delete 
the was-is list after each back annotation operation. This is required 
because some PCB design software which automatically creates a was-is 
list, such as Tango-PCB and Tango-PCB PLUS, appends to the was-is 
list each time it is generated. 


For example, if on the first run-through of PCB you change U1 to U2, 
the was-is file will show U1 -> U2. No problem, with Back Annotate 
you change U1 to U2 on the schematic. However, the next time you run 
PCB, you change U2 to U3. When it comes time to Back Annotate 
again, the original was-is list still shows U1 -> U2, with the appended 
line U2 -> U3. Because Back Annotate runs through the list in 
sequence, it would then hang up on the first entry U1 -> U2, not finding 
any U1 to change. 


In short, always delete or at least rename the was-is list if you must run 
Back Annotate multiple times before completing the PCB design. 


12.4 Post Cleanup 


Post Cleanup cleans up any overlapping wires that appear on the 
schematic, combining collinear buses, lines and wires. Additionally, if a 
zero-length wire was somehow created, it is deleted. The Post Cleanup 
command catches and corrects minor infractions of the design for you. 


This command will result in a smaller sheet file, less memory used and 
faster, cleaner plots and prints. 


12.5 Post Compile 
This command must be used before Back Annotate, Forward Annotate, 


Net List, Reports and Archive Library are selected. It must also be 
used before Post Plot/Print for a hierarchy. The Post Compile 
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command converts all sheets of the schematic diagram to a format that 
the Post routines can use, creating a Post Compile file named 
FILENAME.CMP, where FILENAME is the name of the current 
schematic design. 


The Post Compile file resolves part naming and net naming. Any parts 
or nets that you left unnamed (U?, for example) will be named by Post 
Compile. Annotation of all parts takes place from left to right and top 
to bottom, following the rules of good schematic design. Annotation 
takes place in the compile file only---no annotation of the sheet takes 
place until you select Post Forward Annotate. All of the other Post 
commands use the compile file, with the exception of Post Plot/Print 
and Post Cleanup. 


NOTE: 


You should save the current sheet immediately prior to running 
Post Compile, as this command changes the sheet in memory 
and then restores it to the screen with its copy from disk. If you 
have not saved the sheet, you will be prompted to do so. You 
should also save any work performed in the Library Editor prior 
to running Post Compile, as this command clears the Library 
Editor workspace. 


Select the desired compile options. 
SS Wess ea) SE Se ee) RO ae Se SE 
Se SSE SEE Ae Ee SS 


ae © @ SS See See) 
POST COMPILE 
ptions 
Update Assigned Reference Designators 
&iGroup Parts to Minimize Components 
&Descend Hierarchy 


=e Omg 


BSRS VEE 


f 


. TMS4464—12N . 


Figure 12-2. The Post Compile dialog box allows you to select the 
compilation parameters. 
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In the Post Compile dialog box, Figure 12-2, you may select the 
compilation parameters. 


The compilation parameters include: 


Update Assigned Reference Designators, renumbering all parts 
on the design. On a per-sheet basis, the parts are numbered left 
to right, top to bottom. For a hierarchical design, the parts are 
numbered from the highest level to the lowest. 


If this option is not selected, then only reference designators with 
a ? in the field will be renumbered. It is then your responsibility 
to make sure that no duplicate designators appear in the design. 


Group Parts to Minimize Components, grouping all like parts 
and numbering them to minimize component usage. 


If this option is not selected, all parts will be given individual 
reference designators. For instance, if one component has three 
parts, three individual reference designators (1.e., Ul:A, U2:A, 
U3:A) will be given with the part (the section after the :) selected 
at part placement, instead of one reference designator and three 
part designators (i.c., U1:A, U1:B, U1:C). If this option is 
enabled, all libraries used on a sheet must be open. 


Descend Hierarchy, tells the compile program that when it finds 
a module port to descend into the sheet pointed to by the 
module, resolve all references and flatten the resulting net list. 


If this option is not set, then a module is treated like a 
component. The module name becomes a component type. The 
module reference designator becomes a component reference 
designator. The port name becomes the pin name and the pin 
designator is a combination of the net name and the port name. 


Once you have selected your compilation parameters, press OK to 


begin. 


Compile works in the following order: 


1. The program starts by loading the first sheet of the design. 


2. The sheet is processed by following the wires to their various 


connections, highlighting as the wires are processed. 
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6. 


The next sheet is loaded and Step 2 is repeated. 
Steps 2 and 3 are repeated until all sheets are processed. 


After all sheets have been processed, the compile file is 
annotated based upon the selections made in the dialog box. 


The original sheet is re-loaded. 


To cancel the Post Compile command, press <RightMouse> or 
<Esc>. 


The following rules should be kept in mind: 
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For two wires to be connected, they must end on the same point; 
no overlap is allowed. 


For a pin to be connected to a wire, the wire must end on the 
pin’s endpoint. 


Three or more wires are connected only if a junction is placed. 


Power components such as +5 or GND should be created 
without a RefDes. (Components with both a RefDes and Type 
will appear in both the Bill of Materials and the Net List reports. 
If either the RefDes or Type is lacking, the components will not 
appear in either report.) The pin’s Electrical Type should be set 
to Global Always. 


To globally replace one net name with another on a single sheet, 
place the power component with the old net name. Connect a 
single wire segment to it. Attach the new name to the wire 
segment. The net name will replace the global name. 


If a net has not been named, the net will be given a unique name 
of the form NET_xxx where xxx is a number from 001 to 999. 


If a net is to traverse a hierarchy, it can be done in one of two 
ways: 


a) Send it down through a module port. Either a bus net 
name or a wire net name can be passed through a module 
port. To pass the name, the name must be attached to the 
segment entering the port. 
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The format must be NAME or NAMEnnn..nnn where nnn 
may be a number from 001 to 999, for a maximum explosion 
of 100 nets. On the sheets pointed to by the module name, 
there must be a free port with a name matching the module 
port name. The lower-level net name does not need to 
match the upper-level net name. However, the numbers 
following the name for a bus must match. A name must be 
attached to the wire or bus immediately coming out of the 
free port. 


b) Place a global port, with the port name being the same as 
the net to be passed down. A global port says that the name 
is global from the current level down. 


s Only one wire or bus may end within a port. 
s Awire or bus can end anywhere within the port. 


Remember, the Post Compile command does nothing to the sheets. 
However, compile is destructive to whatever is loaded in the Sheet and 
Library editors. Therefore, be sure you have saved any work done in 
either editor prior to running Post Compile. The sheet loaded prior to 
running the command is re-loaded when compile completes. All 
information is recorded in the compile file, FILENAME.CMP, where 
FILENAME 1s the name of the schematic design. 


12.6 Post Forward Annotate 


Before running Post Forward Annotate, you must first have created the 
compile file using Post Compile. 


Post Forward Annotate takes the reference designators and net names 
changed in the compile file and changes all sheets in the schematic 
design to match those changes. This command will also update the Post 
Compile file to indicate that forward annotation has taken place. If 
parts were switched in the process of compilation (if U1:A became 
U1:B, for instance), the correct parts from the appropriate libraries will 
be substituted. 


The Post Annotate dialog box, Figure 12-3, allows you to select the 
annotation parameters. 
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The annotation parameters are: 


a Update Parts, annotates reference designators, 
= Update Net Names, annotates nets throughout a hierarchy, 


= Backup Sheets, save the original sheet files as backup files 
before annotating the current sheet file. 


Data is read out of the Post Compile file. The sheet is annotated, with 
each part highlighted as it is annotated and the component pattern is 
called from the appropriate library. If Backup Sheets is enabled, the 
program saves the original schematic file as FILENAME.Bnn, where nn 
is the number of the schematic sheet, and annotates the current 
schematic. 


Select the desired forward annotation options. 
An OOS OSE MEE eR nee! 
Ee 2 2 2 Gee De cere eee Ieee 


POST FORWARD ANNOTATE 


ptions 

Update Parts 
Update Met Names 
Backup Sheets 


= 


Figure 12-3. The Post Forward Annotate dialog box allows you to 
select the parameters for forward annotation. 


12.7 Post Net List 


The Post Net List command generates a net list for use in a PCB layout, 
IC design or simulation. You may choose one of two formats: Tango 
or EDIF 2.0. 
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When you select Post Net List, the Post Net List Generation dialog box 
appears, prompting for the net list output filename. You may fill in a 
name (up to 60 characters). If no name is listed, it defaults to 
FILENAME.NET, where FILENAME is the name of the current 
schematic design. If no path is entered, the path defaults to the current 
working directory. 


There is no need to give an input filename. Post Net List will look in 
the current subdirectory for a compile file with the same name as the 
currently loaded sheet. 


Net list files contain two sections: component and nets. Component 
information includes the part name, the reference designator, any other 
part attributes defined as output for the net list. Net information 
includes the net label and a list of all components the net connects. 


Every net on the schematic should have at least two nodes. If a net has 
not been named, the Post Compile command provides a default name 
of the format NET nnn, where nnn is a number from 001 to 999. If a 
net does not have at least two connections, it will still appear in the net 
list. However, an error will be generated in the DRC report. 


The Tango-Schematic net list format is detailed in Appendix B. Net list 


generation is available for both hierarchical and flat file diagrams, based 
upon what was compiled. 


12.8 Post Plot/Print 


See Chapter 13, Printing and Plotting, for a full discussion of the Post 
Plot /Print command. 


12.9 Post Reports 


If your plotter or printer is connected to a serial port (COM1 or 
COM2), use the Setup Communications command to set the baud rate, 
parity, number of data bits, number of stop bits and handshake protocol 
before running Post Reports. 
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The Post Reports command generates a variety of reports for the 
current schematic design, all contained within one ASCII report file. 
The report file is given the name FILENAME.REP. In the Post Reports 
dialog box, Figure 12-4, you can select one or more of the following 
types of reports: 


a Bill of Materials 

em Cross Reference 

a Design Rule Check (DRC) 
a Library Contents 

s Part Usage 

w Hierarchy Tree 

= Part Locations 


Select desired report(s), destination, enter Header’Footer strings. 
a2 Rees ae aa era Ee] EE EE ee ee 


POST REPORTS 


anata Fi le [C:\TANGONUGADENO . REP 

BBill of Materials 

Cross Reference Header [v ideo Graphics Array Card 

nena gee nea [ACCEL Technologies, Ine. | 

Sil. ticary Contents Footer |ACCEL Technologies, Inc. 
Lines/Page 


. IMS4464-—12N . , . TNS4464—12N . 


Figure 12-4. Use the Post Reports command to generate important 
data on your design in presentation-quality form. 


12.9.1 Bill of Materials 


For the current design, the Bill of Materials report lists the component 
type, the component value (if any), the number of components of each 
type and the reference designators assigned to each component. Post 
Compile must be run before Post Reports. For a component to appear 
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in the Bill of Materials report, the component must have a Type 
designator. 


12.9.2 Cross Reference 


The Cross Reference report lists changed reference designators and net 
names resulting from Post Compile---run this before you Forward 
Annotate, to make sure the changes made were those you expected. 


12.9.3 Design Rule Check (DRC) 


The DRC option performs a design rules check on the schematic design 
and then generates a report indicating any errors found. 


When you click on DRC report, the program will begin the design rules 
checking process. DRC uses the compile file to obtain data for the 
design verification. When completed, the program will either print out 
the DRC report or write it to a file, depending on your selection. 


DRC errors are broken down into five categories: 


= Hierarchy errors 
es Electrical errors 

= Pin errors 

=» Wire errors 

s Component errors 


The following is a list of the errors as they are printed on the DRC 
report. A further explanation of the errors can be found in Appendix A: 
Error Messages. 


Hierarchy errors include: 


e Bad module RefDes 
s Undefined module 
= Bus mismatch between parent and child 


= Unconnected port 
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Module recursion 


Electrical errors include: 


Output pin connected to bi-directional pin 
Output pin connected to output pin 
Output pin connected to collector pin 
Output pin connected to tri-state pin 
Output pin connected to emitter pin 
Output pin connected to power pin 
Collector pin connected to power pin 
Collector pin connected to emitter pin 
Emitter pin connected to bi-directional pin 
Emitter pin connected to emitter pin 
Emitter pin connected to power pin 
Tri-state pin connected to power pin 
Bi-directional pin connected to power pin 
Single node net 

Net has no input 


Net has no output 


Pin errors include: 


Unconnected pin (except passive) 
Pin skipped because used wrong 
Global pin tried to rename global net 


Unreferenced global pin 


Wire errors include: 


Unreferenced wire 


= Wire tried to rename a named net 
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es Unnamed bus or wire into a module or out of a free port 


a Unnamed global net 
Component errors include: 
s Duplicate reference designators 


Once the errors are reported in the DRC report, you can correct the 
schematic based on the errors reported. Use the Jump commands to go 
to the error locations on the schematic. The part position listed in the 
DRC report is not the part’s reference point (generally Pin 1) but is the 
lower left corner of the part’s software-selected bounding rectangle. 
The part will appear above and to the right of the referenced location. 


Running the DRC is a compute-intensive task which can take a 
significant amount of time to complete on complex designs. However, 
considering the alternatives, this seems a small price to pay compared to 
the benefits of design verification. 


If you press <Esc> or <RightMouse> during the DRC, you will be 
asked to verify your decision to halt the DRC. Should you decide to 
stop the DRC, the report will print anyway, with any violations 
encountered prior to the halt. 


12.9.4 Library Contents 

The Library Contents report lists all the components in each of the 
libraries opened with the Setup Libraries command. 

12.9.5 Part Usage Report 

The Part Usage report is actually a part non-usage report, listing those 
parts of a multi-part component that have not been used. This is a 
handy tool for minimizing the total number of components used in a 
design. 

For instance, your finished design has a total of four 74LS00 


components. You run the Part Usage report and discover that one 
74LS00 component has four unused parts. You may be able to combine 


12-15 


CHAPTER 12 


two of the 74LSO00 components into one, using the unused parts 
identified in the report. 


Parts are sorted by RefDes, Type and Part Not Used. For example: 


Comp. RefDes Type Part Not Used 
U1 OP14 C,D 
U13 74LS00 2,3,4 
U2 74LS03 D 


Only multi-part components are listed in this report. If all parts of a 
component are used, (All Parts Used) appears in the Part Not Used 
column. 


12.9.6 Part Location Report 


The part location report is a companion to the Part Usage report. 
Using this report, you can immediately locate a listed unused part. It is 
also useful when trying to track down a problem listed in the DRC 
report. For instance, if the DRC report lists a major error on part D1 
(diode), you will want to go to D1 to track down the problem. Run the 
Part Location report to find the exact location of D1. 


The position listed is not the part’s reference point (generally Pin 1) but 
is the lower left corner of the part’s software-selected bounding 
rectangle. The part will appear above and to the right of the referenced 
location. 


The report lists all parts alphabetically by part name, with RefDes 
sorted first. The report lists the part, its type, the sheet where it is 
located, and its precise location on that sheet. For example: 


New RefDes Type Section Location 
D1 LED LEDARRAY.S01 @ (1.530,6.510) 


Using this information, you would use jump to that location on the 
LEDARRAY.S01 sheet. 
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12.9.7 Hierarchy Tree 


The Hierarchy Tree report lists all files in a hierarchical design, with the 
full file pathnames. 


This report is particularly useful after plotting a hierarchical diagram, 
where each sheet is given a unique filename, i.e., 1.PLT, 2.PLT, 3.PLT. 
To tell which plotter filename corresponds to which hierarchical sheet, 
you must run the Hierarchy Tree report. 


12.9.8 Choosing the Proper Port 


After choosing the type of report(s), select your printer port: LPT1, 
LPT2, LPT3, COM1 or COM2. Select File if you want to send the 
report(s) to a file. Enter the name of the file in the File entry box or 
click on List to select from a list of files in the current directory. If you 
specify an existing file, the program prompts you to overwrite the file, 
select a new filename or cancel the Post Reports command. 


12.9.9 Report Headers and Footers 


On the top line of each report, Tango-Schematic automatically prints 
the report name and the schematic filename (or library filename, for the 
Library Contents report). On the bottom line, Tango-Schematic prints 
the date and time of the report and the page number. 


In addition to this information, you can enter a header (of up to 60 
characters) for each report in the Header entry box. The header, which 
is automatically centered, is printed at the top of each page in the 
report, just below the report name and schematic or library filename. 


You can also enter a footer (of up to 60 characters) for each report in 
the Footer entry box. The footer, which is also automatically centered, 
is printed at the bottom of each page in the report, just above the 
current date and time and the page number. 


Click on OK to print the specified report(s). Click on Cancel to cancel 
the Post Reports command. 
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If you have elected to output your report to a file, you can use the File 
DOS command to temporarily exit Tango-Schematic to view the file on- 
screen or to print the file. For more information on the File DOS 
command, see Section 6.7, Leaving Tango-Schematic Temporarily. Just 
remember that if you wish to use the DOS PRINT command to print 
your reports, be sure to load the PRINT program into memory prior to 
starting Tango-Schematic. PRINT is a TSR (terminate and stay 
resident) program, and you should never initiate any TSRs when you 
have exited Tango-Schematic using the File DOS command. 


12.10 Lines/Page 
Use the Lines/Page entry box in the Post Reports dialog box to enter 


the number of lines per page available on your printer. The default is 
66 lines per page. 


12.11 Summary 


The following commands were discussed in this chapter: 


Command Function 

Post Archive Library Create the archive library. 

Post Back Annotate Correct schematic annotation after a 
design has been through Tango-PCB 
layout. 

Post Cleanup Clean up overlapping wires. 

Post Compile Convert all sheets of a schematic 


diagram to a format usable by the 
Post routines. 

Post Forward Annotate Change reference designators and 
nets names on all sheets of the 
schematic design to match changes 
made in the compile file. 


Post Net List Generate a net list for use in a PCB 
layout, IC design or simulation. 
Post Report Generate a variety of reports for the 


current schematic design. 
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13.1 Introduction 


This chapter describes the Tango-Schematic Post Plot/Print command 
for printing, plotting and special output such as PostScript and DXF. 
Additional information for obtaining high quality output can be found in 
Appendix B, High Quality Plots. 


The Post Plot/Print command lets you plot or print your schematic 
design, whether you’re plotting the final artwork or making a quick 
check print. The program prompts you for necessary information with 
the Post Plot/Print dialog box, Figure 13-1. 


id Press <Left> or <Enter> at the wire starting point. 
ah Seley eS: (aren Smee =~ Gere ITT 
5 SS 2S) Seed SE ES a 


L taeaaiaall 
POST PLOT/PRINT 


neral Options 


D Rotate 
OHierarchy 


rint Options 


(+8 888, +8 .808) @A On4 
POSTSCRIPT 


OB OA 
[12] OPowac OLegal OWide | |EPOSTSCRIPT 


Output Path [UGADEMO .R7? 


Extensions: Hicrarehiesl(PRN | Flat [R | 


~- Vraes 6 eer Neal . i_— 
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( 20.2680, %S.266) Post :Plo Size:D VGADEMO,S61 


Figure 13-1. The Post Plot/Print dialog box prompts you for 
necessary output information. 
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The output options include: 


= Items and Attributes, enabling or disabling items/attributes and 
selecting output colors; 


= General Options, including selection of sheets for multi-sheet 
output, final output image size, X,Y correction values, rotation of 
the schematic, and hierarchical descension; 


= Plot Options, including X,Y offsets for the plotted image, pen 
width and speed, pause for pen changes before each new item, 
and request for new output specifications for multi-sheet plots; 


= Printer and plotter drivers, or selection of output files in DXF 
or PostScript formats; 


= Communications ports; 
= Print Options, for selection of paper size; and 


= Output Path (if sending to a file) and output filename extension 
template for hierarchy or flat design. 


The options you select are saved in the SCH.INI file when you exit the 
program, and then are automatically re-loaded the next time you start 
the program, with the exception of the Hierarchy and All Sheets 
options, which are reset with each new session. This is a nice time- 
saving feature for you. 


If your plotter or printer is connected to a serial port (COM1 or 
COM2), use the Setup Communications command to set the baud rate, 
parity, number of data bits, number of stop bits and handshake protocol 
before running Post Plot/Print (see Section 13.6, Setting The Serial 
Ports). 


13.2 Selecting items And Attributes 

In the Schematic Items and Attributes list boxes, Tango-Schematic lets 
you plot/print or generate an output file with any one item or a 
composite of several items and attributes. 

If the small square to the right of each item/attribute name is blank, the 


item /attribute will not be output. 
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If there is a number in the square, the item/attribute will be output 
using the color corresponding to that number. 


A number is displayed in the square next to each enabled item /attribute 
name. To enable/disable an item/attribute, click on the square. To 
select the color, click on the item name. Tango-Schematic displays the 
Select Desired Color dialog box, Figure 13-2. 


ag Press <1 <Left> or <Enter> at the wire starting point. 
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Figure 13-2. Click on the item/attribute name button to display the 
Select Desired Color dialog box. 


To select a pen or color number, click on the number in the dialog box. 
You can also enable or disable the item/attribute by clicking on Enable 
in the Select Desired Color dialog box. When the Enable check box 
contains an X, the item/attribute is enabled. When the Enable check 
box is blank, the item/attribute is disabled. 


Click on OK to return to the Post Plot/Print dialog box. If you enabled 
the item, the color number is displayed in the square next to the 
item/attribute. If you disabled the item/attribute, the square is blank. 
If you selected a color number for a disabled item/attribute, this 
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number will appear in the square when you later enable the 
item /attribute. 


13.3 General Options 


The General Options include: sheets to be output, final image size, X,Y 
correction, image rotation and hierarchy descension options. 


13.3.1 Selecting The Sheets To Be Output 


Tango-Schematic allows you to create a queue of sheets to be output. 
In deciding the sheet output selection, you have your choice of 1) 
outputting sheets from a flat file structure, or 2) descending through a 
hierarchy and outputting sheets from several schematic file levels. 


To choose the sheets to be output, click on the Sheet(s) pushbutton in 
the General Options list box. This displays the Select Sheet(s) dialog 
box, Figure 13-3. 


In the Select Sheet(s) dialog box, you will find a list of sheets with the 
same filename as the sheet currently loaded in the worksheet. For 
example, if you are currently in a sheet called COMPUTER.SO7, all 
sheets with the filename COMPUTER will be listed in the list box, 
whether this is one sheet or ninety-nine. 


Tango-Schematic displays the Select Sheet(s) dialog box with the 
current sheet pre-selected for output. In our example, the schematic file 
COMPUTER.SO7 would have an asterisk (*) to the left of the name, 
indicating that it has been selected for output. 


Tango-Schematic automatically selects the current sheet file for output. 
This is a time-saving device for you and a safety backup, in case you 
press OK to output without remembering to make a selection. 


To select other sheets in the dialog box, click <LeftMouse> over the 
sheet name. Each click over the name toggles the sheet on or off. 
When the sheet is selected, an asterisk is displayed to the left of the 
name; when the sheet is de-selected, the asterisk disappears. Press Set 
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All to select all of the sheets listed. Press Clear All to clear all sheets 
selected. 
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Figure 13-3. The Select Sheet(s) dialog box allows you to create a 
queue of sheets to be output. 


When you have made your sheet output selection, press OK to 
implement your selection. Press Cancel to close the dialog box without 
initiating any selections. 


Sheets will remain selected after output until: 1) you load a new file, or 
2) you run File Clear. This allows you to repeat your plot or print 
quickly if you decide you need a second copy. 


If you load a new file and then run the Post Plot/Print command, the 
new schematic file is listed (and selected), along with all sheets of the 
same filename. For instance, if you were to load a sheet called 
BIPLANE.S05, all schematic files with the filename BIPLANE would 
also be listed, and the selection process starts all over again. 
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13.3.2 Choosing The Final Size 


Regardless of the size of your sheet, Tango-Schematic will output it to 
any sheet size you select: the same size sheet, to a variety of standard 
sheet sizes, or to a user-defined size. Scaling of the image is automatic. 


Click on Final Size in the General Options list box to display the Select 
Final Image Size dialog box, Figure 13-4. 
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Figure 13-4. Select your final output size using the Select Final 
Image Size dialog box. 


Click on one of standard sizes or on user-defined. If you select user- 
defined, input the size in the X and Y dimension entry boxes and 
indicate whether the units are in inches or millimeters. Click OK to 
accept your selection. 


As mentioned above, scaling is automatic. It is also performed 
isotopically: the same scaling factor is used for both the X- and Y- 
directions (before any correction factors are applied). The value used is 
the largest that will allow the entire output to fit within the selected 
image size. For example, even though the user-defined output size was 
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set to 11x11 in., an A-size sheet would still come out as 8.5x11 in. -- the 
Y-axis would not be scaled up to the 11 in. specified. 


13.3.3 X,Y Correction 


The X and Y correction values are intended to correct small errors in 
your plotter or printer which affect, respectively, the X-axis and Y-axis 
of the drawing. Specify the X correction value in the X Corr entry box 
and the Y correction value in the Y Corr entry box. For both the X and 
Y correction values, enter a floating point number in the range of 0.100 
(which reduces the output by a factor of one-tenth in the specified 
direction) to 10.00 (which enlarges the output by a factor of 10 in the 
specified direction). 


You can determine the accuracy of your output device by creating a 
schematic file that consists of several horizontal and vertical lines of a 
given length. When you output this file, measure the resulting lines. If 
they are the correct length, you can leave the X and Y correction values 
set to 1. If the lines are not the correct length, determine the X 
correction value by dividing the correct length of the horizontal lines (as 
drawn in Tango-Schematic) by the output length. Repeat the procedure 
for the vertical lines to determine the Y correction value. 


For example, if a six-inch horizontal line is only five inches when 
plotted, enter the value 1.2 in the X Corr entry box. If a four-inch 
vertical line is five inches when plotted, enter the value 0.8 in the Y Corr 
entry box. 


13.3.4 Rotate The Output 


When you click on the Rotate option in the General Options list box, 
Tango-Schematic rotates the output 90 degrees counterclockwise when 
plotting or printing. This is especially useful for printing wide sheets on 
letter size printers like the HP LaserJet. 
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13.3.5 Descending Through A Hierarchy 


When the Hierarchy option is enabled, all files associated with the 
current schematic sheet, from the current level down, will be output to 
the printer, plotter or files. 


For example, if the file COMPUTER.S07 was part of a hierarchical 
diagram, and the ADDERI module on COMPUTER:SO7 referred to 
the file ADDER.S01, both sheets would be printed provided you have 
already compiled the design. The Post Compile command must be run 
prior to printing or plotting a complete hierarchical design. 


When the Hierarchy option is disabled, the Select Sheet(s) dialog box 
lists only those sheets with the same filename as that of the current 
schematic file. When the Hierarchy option is enabled, the Select 
Sheet(s) option is disabled, and all sheets in the hierarchy will be 
output. 


Individual single sheets of a hierarchical design may only be output in 
flat mode, without the benefit of any forward annotation performed by 
Post Compile. 


13.4 Selecting The Driver 
Select and setup the output format using the Drivers list box. 


In the Drivers list box, click on the desired output type. The current 
driver is displayed above the list box. Use the Up arrow and Down 
arrow and the median line on the list box to scroll through the list of 
available drivers. The number to the right of each printer name 
indicates the printer resolution in dots per inch (dpi). Some printers let 
you select from two resolutions. The printer takes longer to produce 
output at the higher resolution, but the result is of a higher quality. 


You may also key in the driver directly, rather than selecting from the 
list. This function could become critical when working with very large 
schematic files. If the current schematic file requires too much 
memory, the program displays the message Insufficient memory to 
display list box when you attempt to display the drivers list. In this 
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case, press any key to continue. Tango-Schematic displays the dialog 
box without listing additional available drivers. 


To type the name, click on the entry box, press <Delete> to clear the 
box, and type in the driver name (using the same driver name as it 1s 
normally displayed in the list box). Exact spacing is not enforced; for 
instance, if you typed EPSONFX 120 or EPSONFX120, the same 
driver is selected: EPSONFX at 120 dpi resolution. 


The rest of this section provides a few brief notes on each driver: 


DXF. The driver used to generate files in the Data Interchange Format 
(DXF) for use with popular mechanical CAD packages such as 
AutoCAD. 


POSTSCRIPT. The driver used to generate files conforming to the 
Adobe PostScript format, or to print on PostScript-compatible devices, 
such as the Apple LaserWriter. 


EPOSTSCRIPT. The driver used to generate files in the Encapsulated 
PostScript format. 


CALCOMP PCI. The language understood by the popular PCI 
controller for Calcomp plotters and compatibles. 


DMPL. The standard language for all Houston Instruments plotters 
and compatibles. 


HPGL. The standard language for all Hewlett-Packard plotters and 
compatibles. 


ROLAND DXY. The Roland DXY 800 Series of plotters. 

EPSONFX 120 and EPSONFX 240. The Epson FX Series of printers. 
The EPSONFX 120 has a resolution of 120 by 72 dpi. The EPSONFX 
240 has a resolution of 240 by 214 dpi. 


EPSONLQ 180. The Epson LO Series of 24-pin printers. The 
resolution is 180 by 180 dpi. 


HPDESK 150 and HPDESK 300. The Hewlett-Packard DeskJet. The 
HPDESK 150 has a resolution of 150 by 150 dpi and the HPDESK 300 
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has a resolution of 300 by 300 dpi. Use the HPDESK 150 for quick 
check prints and the HPDESK 300 for final artwork. 


HPLASER 150 and HPLASER 300. The Hewlett-Packard LaserJet 
Plus. The HPLASER 150 has a resolution of 150 by 150 dpi and the 
HPLASER 300 has a resolution of 300 by 300 dpi. Use the HPLASER 
150 for quick check prints and the HPLASER 300 for final artwork. 


NOTE 


The HPLASER 150 driver requires 250 Kbytes of free LaserJet 
memory. The HPLASER 300 driver requires one Mbyte of free 
LaserJet memory. 


HPPAINT M180 and HPPAINT C180. The Hewlett-Packard PaintJet 
printer. The HPPAINT M180 is monochrome only. The HPPAINT 
C180 is for color prints. 


The PaintJet provides seven colors. The following table maps Tango- 
Schematic color numbers to the actual PaintJet colors. For example, if 
you assign the number 4 to an item, the PaintJet will print that item in 
blue. 


Tango-Schematic PaintJet 
Number Color 


Red 
Green 
Yellow 

Blue 

Magenta 

Cyan 

Black 


IBMPRO 120 and IBMPRO 240. The IBM Proprinter. The IBMPRO 
120 has a resolution of 120 by 72 dpi. The IBMPRO 240 has a 
resolution of 240 by 214 dpi. 
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IDS480 84. The IDS 480 Series of printers. The resolution is 84 by 84 
dpi. 


OKI92 72. The Okidata 92 Series of printers. The resolution is 72 by 72 
dpi. 


OKI192 144. The Okidata 192 Series of printers. The resolution is 144 
by 72 dpi. 


STAR 240. The Star Micronics Series of printers. The resolution is 240 
by 144 dpi. 


TOSHIBA 180. The Toshiba Series of 24-pin printers. The resolution 
is 180 by 180 dpi. 

13.4.1 Matching Printers And Drivers 

We’ve successfully tested a variety of printers with Tango-Schematic. 
Find your printer in the following list and select the recommended 
Tango-Schematic driver. The printers are listed in alphabetical order by 
manufacturer. 


Epson 


FX-80 and RX-80. Select either ESPONFX 120 or EPSONFX 
240. 


JX-80. Select either EPSONFX 120 or EPSONFX 240. 
Tango-Schematic does not currently support color prints on the 


JX-80. 


LQ. To take advantage of all 24 pins, select EPSONLQ 180. 
You can also select EPSONFX 120. 


MX-80 with Graftrax. Select EPSONFX 120. 
Hewlett-Packard 


DeskJet. Select HPDESK 150 or HPDESK 300. 
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LaserJet Series II and LaserJet Plus. Select HPLASER 150 
or HPLASER 300. Remember that HPLASER 300 requires 
one Mbyte of free LaserJet memory. The HPLASER 150 
driver requires 250 Kbytes of free LaserJet memory. 


PaintJet. Select HPPAINT M180 (monochrome) or 
HPPAINT C180 (color). 


IBM 
All IBM Printers. Select IBMPRO 120 or IBMPRO 240. 
Integrated Data Systems 


480 (Microprism). Select IDS480 84. 


P6/P7. Select EPSONLOQ 180 (to use all 24 pins). 
Okidata 


92/93. In Standard mode, select OKI92 72. In IBM- 
Compatible mode, select IBMPRO 120 or IBMPRO 240. 


192/193 and 292/293/294. In Standard mode, select OKI192 
144 or OKI92 72. In IBM-Compatible mode, select IBMPRO 
120 or IBMPRO 240. Make sure the menu is set to seven-bit 
graphics. 
Panasonic 
KX-P1091. In Standard mode, select EPSONFX 120 or 
EPSONFX 240. In IBM-Compatible mode, select IBMPRO 
120 or IMBPRO 240. Use DIP Switch 1 to select the mode. 
Radio Shack 


DMP-430. Select IBMPRO 120 or IBMPRO 240. 
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Star Micronics 
Gemini 10/15. Select EPSONFX 120. 


Gemini 10x/15x, SD, SG, SR, Delta, and Radix. Select STAR 
240 or EPSONFX 120. 


ND, NL, NP, NR, and NX1000 (9-pin). In Standard mode, 
select EPSONFX 120 or EXPSONFX 240. In IBM- 
Compatible mode, select IBMPRO 120. 


LV 1210/1215. Select IBMPRO 120 or IBMPRO 240. 
Toshiba 


P321/341. In Toshiba mode, select TOSHIBA 180 (to use all 
24 pins). In IBM-Compatible mode, select IBMPRO 120. 
Note that to switch modes, you must change the default menus 
rather than the current setting. 


13.5 Selecting The Port 


Your plotter or printer must be connected to one of the computer’s 
ports, either parallel (LPT1, LPT2 and LPT3) or serial (COM1 and 
COM2). Select the port in the Port list box. If you’re connected to a 
network plotter or printer, select the port that the network will redirect 
to the desired device. 


You can send the output to a file instead of directly to a particular 
device. This allows you to transfer the file to another computer for the 
actual imaging. In the Port list box, click on File. Then enter the path 
in the Output Path entry box at the bottom of the dialog box and enter 
the extension template in the appropriate extension box. You can also 
click on the List pushbutton to the right of the Output Path entry box to 
select from a list of output filenames. 
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13.5.1 Output Filename Extensions 


There is only one output path, but a unique set of suggested extensions 
for each driver type. The output path is saved to the SCH.INI file, with — 
the extension specified. These extensions default to: 


plot 


print 
DXF 


PostScript 
EPostScript 


For example, if you are plotting a flat design called ALARM.SO1 to a 
file, Tango-Schematic will display the default filename template 
ALARM.L??. When you plot a hierarchical design called 4BIT to a file, 
Tango-Schematic will display the default filename template *.PLT. (See 
Section 13.7.6, Multi-Sheet Plotting, for further discussion.) 


If you enter a different filename in the Output Path entry box, Tango- 
Schematic will remember this name and use it as the default filename 
for the duration of the editing session. Note that when you exit the 
program, this filename is not saved in the SCH.INI file. If you quit 
Tango-Schematic and then start a new editing session, the program 
again uses the default filenames for plotting and printing to a file. 


13.5.2 Plotting Or Printing The Output File 


The Tango-Schematic output file for most printers (and the Calcomp 
plotter) is not a standard ASCII file. This means that you cannot send it 
to the plotter or printer using the DOS PRINT command. To plot or 
print the output file, use the DOS COPY command and the following 
syntax: 


copy filename/b device 


where filename is the name of the output file and device is the device 
port connected to the plotter or printer (for example, LPT1:, LPT2:, 
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LPT3:, COM1: or COM2:). It is important to include the /b (binary) 
switch in the command syntax to assure that the entire file is copied. 


For example, to send the output file PRINT.OUT to a printer that is 
connected to the computer’s parallel port LPT1:, type: 


copy print.out/b Ipt1: 


NOTE 


The HP LaserJet driver generates a standard LaserJet (HPC) 
file. This file can be used in desktop publishing and word 
processing packages that support clip and paste capabilities for 
LaserJet graphics. 


13.6 Setting The Serial Ports 


If your plotter or printer is connected to a serial port (COM1 or 
COM2), you must run the Setup Communications command to 
configure the serial port to suit your plotter or printer. In the Setup 
Communications dialog box, Figure 13-5, you can set the 
communications parameters for each serial port. 


a the desired parameters for each serial port used for output. 
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Figure 13-5. Use the Setup Communications dialog box to set the 
communications parameters for each serial port on your computer. 
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When using a serial interface, it’s important to match the baud rate (in 
the range of 300 through 9600), the parity (None, Even or Odd), the 
number of data bits (7 Bits or 8 Bits), the number of stop bits (1 Bit or 
2 Bits), and the handshake protocol (Hardwire or XON/XOFF) of 
both the computer and the serial plotter or printer. Your plotter or 
printer manual should indicate the default settings of the device and 
contain information on changing the communications setup. 


Instead of default settings, some plotters and printers have DIP switch 
settings for the communications parameters. Set these according to the 
manual and then be sure to match these settings in the Setup 
Communications dialog box. These settings are automatically stored in 
the file SCH.INI when you exit the program. You only have to change 
the settings if you change plotters or printers. 


If in doubt about how to set the values, use the following values to begin 
with: 


Baud Rate: 9600 
Parity: None 


Data Bits: 8 Bits 
Stop Bits: 1 Bit 
Handshake: XON/XOFF 


A baud rate of 9600 is moderately high and might cause errors over long 
cables. If errors occur, reduce the baud rate to 2400 at both ends and 
try again. 


For more information on serial ports, see Appendix D, EIA-232-D 


Considerations. This appendix includes cable diagrams for connecting a 
plotter or printer to your computer. 


13.7 Output Options 


In the Plot Options list box you can specify output parameters such as 
plotter offset, pen width and speed, pause for pen change when creating 
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a multi-color plot with a single-pen plotter, and whether to request new 
output specifications for multi-sheet plots. 


13.7.1 Pen Width And Speed 


If you’re plotting, enter the width of the plotter pen(s) in the Pen Width 
entry box. The pen width range is from one to 250 mils. Note that the 
specified value is in mils. You'll need to convert metric pen widths into 
mils before entering the pen width value. For example, if your pens are 
0.3 mm in width, enter 12 mils in the Pen Width entry box. To convert 
millimeters to mils, divide by 0.0254, and round up to the nearest mil. 


The Pen Speed entry box is used to set the pen speed. You can enter 
any integer from 0 to 999. The unit of measurement for the speed (for 
example, inches per second) is determined by the plotter settings. If you 
set the pen speed to 0, no pen speed commands are sent to the plotter, 
so the default plotting speed of the plotter will be used. 


Tango-Schematic does not check if the number you enter is within the 
valid range for your plotter. 
NOTE 


The Pen Width and Pen Speed entry boxes are available only if 
you select a plotter driver. 


13.7.2 Setting The Plotter Offset 


Tango-Schematic allows you to set the origin of a plot in a different 
position than the home position of the plotter (0,0). You can place plots 
side-by-side on wide plotters to conserve plotting media. The X and Y 
offsets can be selected by entering the desired values or sets 
interactively. 
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CAUTION 


Before setting the Offset, verify that the serial port selected for 
your plotter is not the same as the port used for your mouse. If — 
the output port is the same as the mouse port, when you press 
the Offset button, the port will be re-opened for output, resulting 
in the loss of mouse operation. If this happens, immediately 
press <Esc> on the keyboard two times to close the displayed 
dialog boxes. Then, still using the keyboard, run Menu File Dos 
(MFD) to exit to DOS. At the DOS prompt, type EXIT to 
return to the program. Your mouse should now be operational. 
Change the selected output port immediately. You may then 
proceed with setting the offset. If pressing <Esc> does not 
work, re-boot the system. You will have lost any changes made 
to the file since your last Save command. It is always good 
practice to save your file before performing any Post 
commands. 


To set the X and Y offsets, first click on the Offset pushbutton in the ~ 
Post Plot/Print dialog box. The program displays the Set Plotter Offset 
dialog box, Figure 13-6. 


NOTE 


The Offset pushbutton is available only if you select a plotter 
driver. 


In this dialog box, you can enter the X and Y offsets directly or move 
the plotter pen interactively. 


To set the X offset, enter a number between -50000 and +50000 mils in 

the X Offset entry box. You are able to offset the plot by a negative 

number, which shifts the plot towards the left. Any part of the plot that 

ends up beyond the plotter boundaries, either by being too negative or -~ 
too positive, may be clipped at the boundaries by your plotter. Tango- 
Schematic does not clip plotter output. Setting the Y offset is similar. 

Enter a number between -50000 and +50000 in the Y Offset entry box. 

A negative Y offset shifts the plot towards the bottom. Any offsets 

beyond the allowed values will result in an error message. 
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Figure 13-6. The Set Plotter Offset dialog box allows you to enter the 
X and Y offset values. 


A handy way of setting the plot origin is to click on the LEFT, RIGHT, 
UP and DOWN pushbuttons. You must make sure the communications 
parameters are set correctly before using the pushbuttons. Every press 
of a pushbutton moves the plotter pen 0.5 inches in the specified 
direction. The X and Y Offset fields are automatically updated on the 
screen (the X and Y offsets are in multiples of 0.5 inches). Clicking on 
the RESET pushbutton resets the plotter pen to the home position. 


Note that this interactive mode works only if output will be going 
directly to the plotter, rather than to a file. 
NOTE 
The X and Y offsets are not affected by the scale and X,Y 


correction values. For the offsets, Tango-Schematic uses the 
exact values displayed in the X Offset and Y Offset entry boxes. 
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Before starting a plot, the pushbuttons provide an easy way to check 
that Tango-Schematic and the plotter are talking to one another. Click 
on UP and then DOWN. The plotter pen should move 0.5 inches in 
both directions. 


If you move the plotter pen out of bounds (to the edge of the plotter) 
when interactively setting the offsets, the plotter pen will usually no 
longer move in response to the pushbuttons until both of the offsets are 
in bounds. However, Tango-Schematic continues to update the X and 
Y offsets on the screen. The program sends instructions to the plotter 
to move to the new starting position after each click of a pushbutton. If 
either coordinate is out of bounds, this presents a point to which the 
plotter cannot travel. Consequently, the plotter pen remains in its 
current position until instructed to move to a point in bounds. 


Make sure that the plotter pen is in bounds before plotting. If you move 
the pen out of bounds when interactively setting the offsets, it could 
cause a plotter error and subsequently an incorrect plot. 


If you require an X or Y offset that’s out of bounds on the plotter, enter 
the offset directly in the X/Y Offset entry boxes. In this case, Tango- 
Schematic can calculate the correct offsets for the plot without moving 
the pen out of bounds. You can also use these buttons if the output is 
to a file, then click the port and run it. 


Click on OK in the Set Plotter Offset dialog box to put the X and Y 
offsets into effect. The current offsets are displayed (in parentheses) to 
the right of the Offset pushbutton in the Post Plot/Print dialog box. 


13.7.3 Offsets On Printers 


While the manual setting of offsets is permitted for plotter drivers, 
Tango-Schematic automatically sets the offsets for printers. When 
printing, the upper-left corner of the design will always be positioned in 
the upper-left corner of the first page. If you enable the Rotate option, 
the upper-left corner of the design after rotation will be positioned in 
the upper-left corner of the first page. Plotter output works the same, 
but with the lower-left corner. 
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13.7.4 DMP Plotter Considerations 


If you’re using a Houston Instruments DMP plotter, you'll notice that 
after resetting the plot size to Small or Large, clicking on the 
pushbuttons updates the X and Y offsets on the screen but does not 
move the plotter pen. After you press the plotter’s Small or Large 
button, the plotter is put in the De-Select mode until it receives a Mode 
Select command. When de-selected, the plotter ignores all commands 
sent to it (except Mode Select), such as the commands to move to the 
new origin. 


To re-send the Mode Select command to the Houston Instruments 
plotter, click on Cancel in the Set Plotter Offset dialog box and then 
click on Offset to re-display this dialog box. The Mode Select command 
is sent to the plotter as the first command after the dialog box displays. 


Therefore, if you wish to move the pen interactively, bear these 
circumstances in mind after you reset the plot size. Tango-Schematic 
also sends the Mode Select command at the start of each plot, so this 
procedure is not necessary if you reset the plot size and then start 
plotting directly without using the offset pushbuttons. 


13.7.5 Pausing For Pen Changes 

If you want to produce a multi-color check plot with a single-pen 
plotter, you must change pens manually. Tango-Schematic will pause 
and prompt you to change the pen if you enable the Pause option. 
Before enabling this option, assign pen numbers to the items/attributes 
you want to plot. Tango-Schematic will then plot the enabled 
items/attributes in order of increasing pen number. 

If you plot to a file and then output the file to the plotter, the plotter will 
not pause for pen changes. 


NOTE 


The pen change Pause option is available only if you select a 
plotter driver. 
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13.7.6 Multi-Sheet Plotting 


Multi-sheet plotting differs slightly from single-sheet plotting, with the 
addition of a second plotter dialog box, Figure 13-7. 


porgPlotting attributes. Press <Right> or <Esc> to interrupt output. 


POST PLOT/PRINT - SET PLOTTER OFFSET 
Now plotting from: COMPUTER .L82Z 


x offset [@_] ¥ offset [6 


ORatate 
All Sheets 
. 


Sheet Size: D (22x34 in) 
(Final Size] A (8.5x11 in? 


Figure 13-7. When plotting multi-sheet designs, this second Set 
Plotter Offset dialog box appears between sheets, allowing you to 
change the plot settings. 


This additional Set Plotter Offset dialog box appears for each sheet of a 
multi-sheet plotting run. It does not replace the initial Set Plotter 
Offset box used for the first plot, but is displayed before each additional 
plot and allows you to change the output specifications---except for 
driver and destination---for each plot. 


The output image size (Final Size), rotation and X,Y offsets may be 
specified before each plot. In addition, the enabled All Sheets option 
allows you to specify the current settings for all remaining output. 
Controls have been added to tell you what file is being plotted, the 
current sheet size and the final sheet size. 


This flexibility allows you to compose your own layouts, fitting what 
plots you can on one or more sheets of paper. For example, several A- 
and B-size sheets can fit on a single D-size sheet of paper using suitable 
combinations of offset and rotation. The All Sheets option comes in 
especially handy for file output to the same sheet size. You could, for 
example, queue up all of the D-size drawings to go to files bound for the 
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network D-size plotter, then B-size drawings for the desktop B-size 
flatbed. 


If the pen Pause option is enabled, the program will prompt you for a 
pen change when necessary, regardless of the setting of All Sheets. 


13.7.6.1 Multi-Sheet Plotting - Flat Mode 


When plotting a multi-sheet design to a file, each sheet in the design will 
go to a separate, unique file. Having one file for many sheets would 
only work for printing, and even then you would have no idea what files 
are contained in the single output file. Therefore, each sheet is output 
to a separate file. In Flat mode, up to ninety-nine files may be created 
from each multi-sheet design. You may specify the path and filename 
but, in Flat mode, you may specify only the first letter of the extension 
for the output file. The letter L is the default extension. (You may not 
choose the letter S, since that is reserved for sheet names.) (See 
Section 13.5.1 Output Filename Extensions, for further discussion.) 


Specify the extension in the Flat Extension entry box below the Output 
File entry box. The filename will default to the sheet’s filename. For 
example, if you select sheets 03, 05 and 07 of a flat design called 
COMPUTER for output, the files created would be named 
COMPUTER.LO03, COMPUTER.LO5 and COMPUTER.LO7. 


13.7.6.2 Multi-Sheet Plotting - Hierarchical Mode 


Hierarchical mode automatically outputs All Sheets of the hierarchy, 
from the current level down (the file must be compiled, of course), and 
uses the extensions specified in the Hierarchical Extension entry box 
located next to the Flat Extension entry box. 


The number of possible files to be output in this mode is practically 
infinite (99 files per level, with an unlimited number of levels), thus, the 
filename is forced to be the ordinal number of the file output. 


For example, suppose you wish to output a hierarchical design called 
4BIT which, though comprised of three actual sheets, when compiled 
expands to a total of thirteen sheets (Level 1, one 4BIT; Level 2, four 
full adders; Level 3, eight half adders.) Post Plot/Print will output the 
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thirteen 4BIT files with the default hierarchical plotter extension .PLT 
and with ordinal integer for the filename (1.PLT through 13.PLT.) 


The order of these files corresponds exactly to the order of the 
filenames in the Hierarchy Tree report available through the Post 
Reports command. Use the Hierarchy Tree report to determine the 
contents of each file. 


13.8 Print Options 


Choose the printer paper size in the Print Options list box. Your 
choices are: A (normal letter, 8.5"x11"), B (twice normal, 11"x17"), 
Legal (8.5"x14"), A4 (metric equivalent of A, 210mm x 297mm), A3 
(metric equivalent of B, 297mm x 420mm) and Wide. If your printer 
has a 15-inch carriage, enable the Wide option. If this option is enabled, 
Tango-Schematic prints the output using a width of 13.5 inches. 


13.8.1 Printing In Strips Or Pages 


For designs that do not fit on a single sheet of paper, all printer drivers 
generate artwork in strips or pages with a slight overlap between sheets. 
This makes it easier to glue or tape the sheets together to form the 
complete design. 


(For those of you seeking a livelier discussion of the term Strips, 
perhaps after noting its entry in our index, our travel advisor suggests a 
visit to Sunset Boulevard, Hollywood.) 


13.9 Starting And Interrupting The Output 


After selecting the desired options in the Post Plot/Print dialog boxes, 
click on OK to begin output. 


Click on Cancel in the dialog box to cancel the Post Plot/Print 
command. To interrupt printing or plotting in progress, press 
<RightMouse> or <Esc>. The program then prompts you to 
continue or cancel the Post Plot/Print command. 
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CAUTION 


If you are using a mouse with Tango, chances are it is attached 
to your computer by either the COM1 or COM2 serial port. Be 
careful not to start a plot if the port selected is the same as the 
one used for your mouse. The port is re-opened for output, 
resulting in the loss of the mouse’s operation, and a virtual 
freeze-up of the program. If this should happen, follow the 
instructions given in the Caution message above (page 13-18) to 
use the keyboard to save your file and exit the program. 


13.10 DXF Output 


This section describes the DXF driver, used to create DXF (Drawing 
Interchange Format) files of your schematic design which can be 
transferred to AutoCAD and other mechanical CAD packages. The 
output is compatible with AutoCAD, Release Nine and above. 


13.10.1 DXF Output Considerations 
Special considerations for the various schematic items are given below: 


Wires, Lines and Buses. Wires, lines and buses consist of a solid region 
of the correct width and two round end caps. Note that due to 
limitations in how blocks can be scaled in DXF, these items are not 
blocks---the endcaps and lines are separate from one another. 


Text Strings. Schematic text strings are converted to a series of 
characters. The resulting image uses the AutoCAD standard font, but 
will fit in the same space as on the display. 


Arcs. Arcs consist of a curved line of the correct width and two round 
end caps. Note that due to limitations in how blocks can be scaled in 
DXF, arcs are not blocks---the endcaps and curved lines are separate 
from one another. 


The schematic can be rotated when creating the DXF file, but the scale 
is set to 1:1. Scaling can be done within AutoCAD, since it has 
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commands for moving, flipping, rotating and scaling an entire window of 
items. 


13.10.2 Selecting The DXF Driver 


To generate a DXF file, run the Post Plot/Print command and select 
the DXF driver from the list of available drivers in the Post Plot /Print 
dialog box. Then follow the normal procedures for generating a file. 


13.10.3 Loading The DXF File Into AutoCAD 


You may not have loaded a DXF file into your CAD system before, and 
this can differ from one CAD system to another. Some CAD systems 
can read a DXF file directly. Others come with a separate translation 
program that converts the DXF file into its native file format. We 
suggest you carefully read the documentation that came with your CAD 
system. 


For AutoCAD users, refer to the following topics in the index of your 
AutoCAD Reference Manual: 


DXF files, loading 


DXFIN command 


NOTE 


When loading a DXF file into an existing AutoCAD drawing, 
an "Undefined Block" error message may be displayed if 
AutoCAD has already loaded something. This message does 
not mean your DXF file was generated incorrectly. It occurs 
because AutoCAD reads only the entity section of the DXF file 
being loaded with existing drawings. If you load a DXF file into 
AutoCAD without an existing file having previously been 
loaded, the new file loads correctly. 
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13.11 PostScript Output 


In addition to the plotter and printer support provided in Tango- 
Schematic, Tango-Schematic also includes drivers compatible with the 
Adobe PostScript language. Accessible via the Post Plot/Print dialog 
box, these drivers may be used to produce artwork on any PostScript 
compatible device. Or, when used with suitable word processing 
packages (such as WordPerfect, Word, etc.), or desktop publishing 
packages (such as Aldus Pagemaker or Ventura Publisher), quality 
schematic artwork can be incorporated directly into technical 
documentation. 


13.11.1 PostScript Devices 


For a number of years now people have marveled at the high quality 
graphical output produced on the Apple LaserWriter, which features 
the PostScript language developed by Adobe Systems. Recently, other 
laser printer manufacturers and some third-party board vendors have 
licensed PostScript to develop products which offer the same high 
quality printing capability on other laser printers. In addition, a number 
of the photo-typesetting companies, such as Linotype (with their 
Linotronic machines), Compugraphic (with their CG 9400-PS Series) 
and Varityper (with their Varityper) market "imagesetters" which now 
accept PostScript input and produce output with resolutions from 600 to 
better than 2500 dots per inch. 


You can now produce what-you-see-is-what-you-get (WYSIWYG) 
artwork. Practically every community now has typesetting services with 
this imagesetting equipment, available for use on a while-you-wait basis. 


13.11.2 PostScript Drivers 


There are a number of variations on the theme when working with 
PostScript output. The Post Plot/Print dialog box in Tango-Schematic 
contains a standard PostScript driver, POSTSCRIPT, as well as an 
Encapsulated PostScript driver, EROSTSCRIPT. These drivers follow 
the Adobe PostScript specification, and support monochrome printers, 
with all items set to black. Shades of gray are supported. The percent 
of black is determined by the following formula: 
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% black = (100 - color x 5) 


Which driver you should use depends upon the output device and the 
purpose of using PostScript, as will now be explained. 


13.11.2.1 PostScript (POSTSCRIPT) 


The POSTSCRIPT driver operates very much like the HP LaserJet 
driver. All of the same output Post Plot/Print options are supported in 
this driver. The driver uses the paper size specified in the Print Options 
section of the Post Plot/Print dialog box and will split the output into 
overlapped files as required. Text strings are converted to characters, as 
in DXF. The sans-serif font Helvetica is used for text strings. 


The POSTSCRIPT driver is typically used with a PostScript laser 
printer (e.g., an Apple LaserWriter) or similar device, either connected 
directly to the computer or through a network. In general, this driver is 
used either for creating final quality artwork for small- to medium-sized 
designs, or for creating quick prints of larger designs which can tolerate 
tiles pasted together. 


13.11.2.2 Encapsulated PostScript (EPOSTSCRIPT) 


If you wish to use PostScript to embed artwork into a document using a 
publishing program or to produce artwork on an imagesetter, you 
should use the EPOSTSCRIPT encapsulated PostScript driver. This 
driver produces a fixed, 1:1 scale version of the artwork, which is sent to 
a file. This file MUST be processed by desktop publishing or equivalent 
software, because it does not contain the PostScript showpage 
instruction to actually print the page. Thus, the output must be 
encapsulated into a full-page description by other software, which can 
add suitable scaling, mirroring and special effects such as negative- 
imaging, clipping, crop marks, and so on. 


13.11.3 Selecting The PostScript Drivers 
To generate PostScript artwork or an encapsulated PostScript file, run 


the Post Plot/Print command and select the desired driver from the list 
of available drivers in the Post Plot/Print dialog box. Then follow the 
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normal procedures either for generating artwork directly to a 
PostScript-compatible device or for generating a file. 


13.11.4 Final Artwork Using An Imagesetter 


Yow’re intrigued by PostScript, you’ve just completed a schematic 
design, you want to try an imagesetter for your final artwork, and so you 
ask: "What do I do next?" Well, the first step is to proceed to your 
yellow pages, and look under the heading Typesetting. Look for 
bureaus that offer Laser Typesetting, Phototypesetting, High 
Resolution PostScript Files, Linotronic, Compugraphic, or Varityper 
machines, or words to that effect. 


Once you have some candidates, the key is to find a bureau that is 
willing to work with you. Most bureaus charge by the hour for 
extraordinary help and assistance, so don’t be shocked or offended by 
this---they have to make a living, too. However, such assistance should 
only be required the first time you submit schematic artwork---after 
that, both you and your bureau should know what to expect, and you 
should only incur their standard per page charges. 


Like any profession, typesetting has its own jargon. Here are some of 
the terms you are likely to come across: 


EPS. Encapsulated PostScript. This is the type of PostScript file 
required by most typesetting bureaus, and is produced by selecting the 
EPOSTSCRIPT driver in the Post Plot /Print command. 


RC Paper. Resin-coated paper. Basically, this is like the paper onto 
which you print photographs. You can specify Wax or No Wax when 
having your artwork produced on RC paper. Although RC paper is less 
expensive, you will generally have your artwork produced on transparent 
film. 


Reduce/Enlarge. The scaling of the image, generally given as a 
percentage of the original image. Most schematic artwork will not be 
reduced or enlarged, as the image in the encapsulated PostScript file is 
at a scale of 1:1. 


Letter, Legal, Tabloid. These are page sizes that imagesetters generally 
handle. Letter is 8.5x11 inches, legal is 8.5x14 inches, and tabloid is 
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11x17 inches. Some imagesetters can handle larger sizes than this--- 
check with your bureau if this is a requirement. 


Most typesetting bureaus will have a standard form that you fill out, 
with many of the above choices, and a section to list all of the filenames 
to be processed. Make sure that your bureau can accept a file on an 
IBM-format diskette, and indicate whether you are using 360K, 720K, 
1.2M or 1.44M diskettes. Most bureaus will accept files by modem and 
will mail your artwork to you---just be sure to clarify how the job is to 
be paid for (cash, credit card, account, or whatever). 


13.12 Summary 
The Post Plot/Print command allows you to set the output parameters 


for your schematic, whether you are sending the output to a plotter, 
printer or to a special output file. 
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14.1 Introduction 


The Tango-Schematic program comes with extensive SEDCO'™ 
libraries, containing over 11,000 components, which we hope will meet 
all of your needs. 


But since it is virtually impossible to anticipate every component you 
might ever require, Tango-Schematic provides you with the ability to 
create your own components, using Tango-Schematic’s Library Editor 
facilities. After creating a component, you can add it to an existing 
library or create a new library. 


This tutorial explains how to create and modify components in Tango- 
Schematic’s Library Editor (entered using the Edit Library command 
from the Sheet Editor). 


The Library Editor operates in exactly the same manner as does the 
Sheet Editor, with the same ACCEL Productivity Interface (API) and 
many of the same commands. If you have not yet read Chapter 5, The 
Tango-Schematic Screen, please do so now to familiarize yourself with 
the API. Because this chapter will only discuss those commands that 
are unique to the Library Editor, you should also review Chapter 4, 
Learning Tango-Schematic, to learn about some of the basic commands 
common to both the Sheet Editor and the Library Editor. 


When you create a component, you have two choices: 


= You may create a component from scratch using the Setup 
Component command or 


= You may create a new component by editing an existing one 
loaded using the Library Load Component command. 
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The following sections will walk you through a step-by-step tutorial for 
creating three components from scratch. You will also create a new 
component by modifying an existing component. After using this 
tutorial, you should be able to edit any existing component. Chapter 15, 
Library Editor Reference, will help you if you encounter problems not 
discussed in this tutorial. 


But, first things first. 


14.2 Configuring Tango-Schematic 


Before we begin creating our components, we should first make sure 
that all of us are working through the tutorial with our program options 
set up identically, to avoid any confusing situations that might occur due 
to different configurations. 


This tutorial will not cover the basics of using the command menus, 
dialog boxes or the screen utilities. Those basics were covered in 
Chapter 4, Learning Tango-Schematic. If you haven’t worked through 
that tutorial, we suggest you go back and do it first. It will save you a 
great deal of confusion here. 


In the following sections, actions that you are to take are indented and 
typed in bold. 


14.2.1 Setup Options 


We'll start in the Sheet Editor with Setup Options. The Setup Options 
command allows you to enable or disable a variety of Tango-Schematic 
options, including: 

= Orthogonal Mode, 

=» Attribute Heights, 

a Sheet Size, 

s Snap to Pins and 


es Maintain Connections. 
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The Library Editor is only concerned with Orthogonal Modes and pin 
and part Attribute Heights. See Chapter 16, Tango-Schematic 
Commands, for a discussion of the Setup Options command. For now, 
we will simply verify that all options are configured the same for the 
tutorial. 


Select Setup Options in the Sheet Editor. In the dialog box, verify the 
following settings: all Orthogonal Modes enabled, Attribute Heights set 
at Pin = 60 and Part = 90. Click on OK to accept your selections. 


You are now returned to the Sheet Editor workspace. It’s time now to 
enter the powerful, yet friendly environment of the Library Editor. 
Select Edit Library to enter the Library Editor. 


In the Library Editor you are presented with a new, blank workspace 
without a border or title block. Your actions in the Library Editor have 
no effect on the workspace in the Sheet Editor. When you return to the 
Sheet Editor, you will find things exactly as when you left them. 


14.2.2 Setup Grids 


Tango-Schematic has three workspace grids (absolute, relative and 
visible) and two snap grids (absolute and relative). 


For a complete discussion of the Setup Grids command, see Section 
5.9.2, Setup Grids. For the moment, we are only concerned that all grid 
selections are the same for this tutorial. 


Select Setup Grids. Verify the following default settings: Absolute 
Snap Grid enabled, both Disp 1X and Disp 10X enabled and all Grid 
Sizes at 100. Click on OK to accept your selections. 

14.2.3 Setup Display 

Finally, let’s check the Setup Display dialog box to verify that the colors 


selected for the schematic items are colors you can live with. Select 
Setup Display. 
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The Setup Display dialog box, Figure 14-1, allows you to: 


=» Set the colors for schematic objects, attributes, menus and the 
display, 


ms Select the cursor shape (arrow, small cross or full-screen cross) 


nou gHit pushbuttons to assiqn colors to itens. 


SETUP DISPLAY 


BTitle 


Figure 14-1. The Setup Display dialog box allows you to set the 
colors of the display, and set the cursor shape. 


You'll notice that items which are only applicable to the Sheet Editor 
(Buses, Wires, Junctions, Border and Title, etc.) are displayed in the 
dialog box with a strike-through font. They may not be changed while in 
the Library Editor. 


In the dialog box you see a small box of color next to each item type. 
This box shows the display color for the item. To change a color for a 
field, click the mouse on the field name (not on the color box). 


Check the color options and cursor display to make sure everything is 
set the way you want it. The various items making up a part (lines, arcs, 
polygons, etc.) may be unique colors to help make component creation 
easier. Once the part is saved and subsequently loaded in the Sheet 
Editor, however, the entire part is displayed with a single color, with the 
exception of its attributes and its pins, which may be different colors.. 
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Click on OK to accept your selected options. Now we can get on with 
creating a component. 


NOTE 


Each time you exit Tango-Schematic, the program will 
automatically save all program setup values for the editing 
session in SCH.INI. The next time you run Tango-Schematic, 
the program will restore the screen and all values from the files 
as they were when you exited the program. This allows you to 
begin each Tango-Schematic session from the exact point where 
you left the last one. 


14.3 Creating a New Component 


The basic command sequence for creating components is: 


Edit Library: enter the Edit Library worksheet. 


Setup Libraries: create your worksheet library, or verify that it is 
already opened. 


Setup Component: define your component. Once the component 
is defined, you may begin designing it. 


Place Objects: place circles and arcs, lines, rectangles, polygons 
and other objects for drawing the outline of the component parts. 


Place Attribute: place component attributes (Reference 
Designator, Type, and , where appropriate, Value), a preliminary 
to saving your new design. 


Library Add: add the incomplete component to the selected 
library. Component is now saved. 


Current Pin: select pin length and other attributes, if necessary. 
Place Pin: place required pins. 


Edit Pin: enter pin attributes such as pin designator and pin 
name. 


Library Add: save changes. 
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Let’s get started with our first exercise. 


NOTE 


Once you begin the tutorial, you should not quit until you are 
told it is safe to do so. Otherwise, you will have to start all over 
from the beginning. To exit the tutorial, select Edit Sheet in the 
Main Menu, then File Quit in the Sheet Editor Main Menu. 


The Undo and Zoom commands are helpful when you are creating 
components, so don’t be afraid to zoom to your heart’s content, and rest 
easy in the knowledge that a simple Undo performed immediately after 
your first mistake will smoothly remove all evidence of that goof. 
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14.4 Exercise 1 - Four-Part Homogeneous 
Component 


For our first exercise, we will create a 14-pin package consisting of four 
( identical NAND Gates, Figure 14-2. 


-~ Figure 14-2. Our first exercise is the creation of a 14-pin component 
consisting of two identical NAND Gates. 


14.4.1 Setup Libraries 


We understand you are anxious to begin flailing away with the 
commands, but there are two steps you must take before you begin 
placing circles, arcs and lines all over the worksheet. 


First, you must create the library into which you will be saving this 
exercise. To keep things simple, we’ll name the library TUTOR.LIB. 


Select Setup Libraries. When the dialog box is displayed, type in 

TUTOR in the Library name entry box. There is no need to type .LIB 

since that is the default extension. Press the Create button to create the 
- library. The library has been added. Press OK to end the command. 
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14.4.2 Setup Component 
Our second step is to define the component and all of its parts and 


alternates. We will be creating a homogeneous, two-part component, 
with no alternates and will use the alpha mode for numbering the parts. 


Select Setup Component. 


The Setup Component dialog box is illustrated in Figure 14-3. 


wow enter the parameters for the current conponent. 


SETUP COMPONENT 


Type Iternates 
@ Honogeneous 0 IEEE 
OHeterogeneous CD DeMorgan 


new] Garam) (Co) (ome) 


Figure 14-3. The Setup Component dialog box prompts you for the 
definition of the new component. 


14.4.2.1 Part Type 


Our choices for component Part Type are Homogeneous and 
Heterogeneous. 


Homogeneous parts of a component are dependent on one another. If 
you change anything in Part A, it will also be changed in Part B, except 
for the pin designators which remain part specific. Each part of a 
homogeneous component is made from the same mold, with the only 
difference being the Pin Designator. 
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Heterogeneous parts of a component are independent of each other. 
Changes made to Part A will not affect Part B. Each part of a 
heterogeneous component has its own separate mold. 


Tango-Schematic is one of the few schematic programs on the market 
today that allows you to create heterogeneous components. 


Parts of a heterogeneous component, like a homogeneous component, 
can be placed on different sections of the schematic; they need not be 
next to each other. 


For a more detailed explanation of the differences between 
homogeneous and heterogeneous components, including illustrations 
and examples, review Chapter 8, Components. 


14.4.2.2 Component Alternates 


Our choices for component alternates include IEEE alternates, based 
on the component specs from JEEE Standard, 91-1984, or DeMorgan 
alternates. 


To allow conformity in the Sheet Editor, when you change a part from 
IEEE to DeMorgan you do not have to reroute wires connecting the 
pins. All pin placements, pin names and pin designators are the same 
across alternates for each part, regardless of part type. Pins of a part 
are the same for each alternate. 


14.4.2.3 Part Number Sequence 

We now have a choice between numbering our parts in an alphabetic 
sequence (which is fine for components with 26 parts or less, but is 
extremely confusing when you design a component with 145 parts. Care 


to figure out the alphabetical designation for that one off the top of your 
head?) or a numeric sequence (ah, yes, that’s a whole lot simpler). 


14.4.2.4 Number of Parts 


Tango-Schematic allows up to 255 parts. We’ll design a slightly less epic 
component. 
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14.4.2.5 Clear All 


If there is currently a part in the workspace, you may click on Clear All 
to clear the workspace while setting it up for the next part to be created. 


Once the number of parts has been set, it cannot be changed in the 
Sheet Editor. 


Enter the following settings: homogeneous, no alternates, alpha mode, 
4 parts. 


Now that we have defined our component, we can accept the definition. 
Press OK to accept your component definition. 
The Setup Component dialog box is removed, and a clear workspace is 
displayed. We’re ready to create our component. 
NOTE 
Tango-Schematic allows you to draw only one part of the 


component at a time. Only one component part definition is 
active at any time. 


14.4.3 Place Arc 


Because we are designing a two-part homogeneous component, we will 
only need to draw one part outline. Remember, with the exception of 
pin designators, all changes made to one homogeneous part will affect 
every other part. 


We will use the Place Arc command to draw the curved portion of the 
NAND gate. 
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An arc is defined by its center point, radius, start angle, sweep angle and 
line width, as shown in Figure 14-4. 


Center Point 


WA 


7 


start Angle 


Figure 14-4. An arc is defined by its center point, radius, start angle, 
sweep angle and line width. 


An arc may be from 1 to 360 degrees (circle). 


14.4.3.1 Current Line 

The arc’s line width is determined by the Current Line width. 

Select Current Line. This command sets the current line width and 
style. You may set the line width to thick or thin, and the style to solid, 
dashed or dotted. 


Verify the current line width is Thin and line style is Solid. 


All subsequent line commands use these Current Line settings until you 
change the settings again. 
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NOTE 


Line style does not affect arcs. Tango-Schematic does not 
allow dotted or dashed arcs. 


14.4.3.2 Setup Grid 


Tango-Schematic gives you three grids to work with, absolute, relative 
and visible. During our three exercises we will switch between absolute 
(where the origin is always at the bottom left hand corner of the 
workspace) and relative (where you may select the origin). 


Select Setup Grid. Set the Absolute grid to 50 mils and the Relative 
grid to 25 mils; leave the Visible grid at 400. (If you use the hatched 
grid, we recommend using the Setup Display command to change the 
color of the grid to dark gray. The hatched grid in any other color than 
dark gray makes the screen look like a star wars terminal.) Press OK to 
accept your changes. 


14.4.3.3 Placing the Arc 


Always try to begin creating a part in the same general area on the 
worksheet. This will make it easier to place reference points when the 
part is saved. Remember, use the Zoom commands as needed for 
precise placement. 


Use the Cursor Location field on the status line to help you precisely 
locate the X,Y coordinates. 


Select Place Arc. Using the Jump Location command, position the 
cursor at the desired center point of the arc (5.000, 4.000). Press 
<LeftMouse> or <Enter> to fix the center point. Be careful not to 
move the cursor. If you do move it, move it back over the center point. 


The program draws a circle and radius at this point. Moving the cursor 
expands the circle to the desired radius of the arc. 


Move the cursor straight down the worksheet to (5.000, 3.850) and press 
<LeftMouse> or <Enter> again to fix the radius and start angle. You 
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will see a dynamic circle and radius line at the end of the component 
outline. If you see a solid circle and no radius, you may have clicked the 
cursor twice. Undo the last command and begin again. 


Moving the cursor defines the sweep of the arc. The sweep angle is 
always drawn counterclockwise. Therefore, if you move the cursor 
clockwise, you will see the arc being drawn counterclockwise to meet 
the cursor. 


Move the cursor counterclockwise to (5.000, 4.150) and press 
<LeftMouse> to fix the point. 


The arc should now be drawn to complete the component outline, as 
shown in Figure 14-5. 


saaogrress <Left> or <Enter> at the desired arc center. 


Figure 14-5. Use the Place Arc command to draw the curved edge of 
the NAND gate. 


To draw a circle using the Place Arc command, we would have first 
fixed the radius of the arc, then clicked the mouse button again without 
moving the cursor. In other words, to draw a circle, double-click 
<LeftMouse>. 


Press <RightMouse> or <Esc> to cancel the command at any time. 
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14.4.4 Place Line 


We'll use the Place Line command to draw the straight line sections of 
the NAND gate. 


Using the status line Command Mode field, select Place Line. 


Now we can position the cursor at any point on the screen and begin 
drawing the lines. 


Because we will be drawing three consecutive lines for the NAND gate, 
we will begin with the top line and follow with the side line and the 
bottom line. 


Place the cursor at (5.000, 4.150) on the worksheet. Press 
<LeftMouse> or <Enter> to fix the pivoted line in position. 


Move the cursor left to (4.750, 4.150). Press <LeftMouse> or 
<Enter> to complete the top line. 


To draw the second line, move the cursor down to (4.750, 3.850) and 
press <LeftMouse> or <Enter> to fix the line. This completes the left 
side of the outline. 


TeawPress <Left> or <Enter> to fix the pivoted line in place. 


Figure 14-6. Use the Place Line command to draw the outline of the 
NAND gate. 
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To draw the last line, move the cursor right to (5.000, 3.850). Press 
<LeftMouse> or <Enter> to place the line. Press <RightMouse> or 
<Esc> to terminate the Place Line command. 


The outline of the NAND gate is now complete, Figure 14-6. Now it’s 
time to place the component attributes so that we can save what we’ve 
drawn so far. 


14.4.5 Place Attribute 


Before we can save our component part, we must first assign a part 
Type, Reference Designator and, if appropriate, Value. 


Zoom In, placing the zoom window over the part. 


Select Place Attribute. Click <LeftMouse> to initiate the command. 
In the dialog box, select Type and press OK. Move the Type outline 
below the part and click <LeftMouse> to place the attribute. Click 
<LeftMouse> to re-initiate the command, select Ref Des and press 
OK. Place the Des outline above the part. There is no need to add a 
value attribute to this part. 


The Place Attribute command will add attributes for all parts of a 
homogeneous component simultaneously. In other words, you only 
have to place the component attributes once per homogeneous 
component, no matter how many parts you have defined. You must 
place attributes once in each alternate on any part. 


Now that the component has the required attributes, let’s save the 
component using Library Add. 


14.4.6 Library Add 


We will use the Library Add command to add our component to our 
tutorial library, TUTOR.LIB. 


Select Library Add. Verify that the selected library is TUTOR.LIB. If 
it is not, press List to display the Library Browse dialog box and 
highlight TUTOR.LIB. Press OK to return to the Library Add dialog 
box. 
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In the Component entry box, type NAND. Type U for the Reference 
Designator. Feel free to key in a component description for extra 
credit. Press OK to accept your entries. 


Place the component reference point at the upper left corner of the 
component outline and click <LeftMouse>. That will be the reference 
point for both parts of the component. 


CAUTION 


Just clicking on OK in the Library Add dialog box DOES NOT 
add the part to the library. As the Prompt Line will indicate, 
you MUST designate the location of the part’s reference point. 
If you fail to do this, and move on to another task from the 
menus, your work may be lost. 


Once you have selected the reference point, the component is saved. 


If you wish to continue with the tutorial, go on to the next session. 
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14.4.7 Current Pin 


With the component part outline completed, we can now begin placing 
the pins. But first, as always, we must define the pins we are going to 
place. 


Select Current Pin. This brings down the Current Pin dialog box, as 
shown in Figure 14-7. 


The Current Pin command allows you to pre-define pin display 
attributes, electrical type, global type, pin style and length, and 
orientation for all subsequent placed pins. 


wougoelect the desired pin parameters - hit SET for IEEE characteristics. 


CURRENT PIN 


Styl ngt IEEE Display Characteristics 
ODot @ Short 
me | floes | | 


loba | OHide Pin 


@Hidden 
onlays 


OlIn/Out OUpen Coll 
ePassive, OOpen Fait 


Figure 14-7. The Current Pin dialog box allows you to define the pins 
to be placed on the component part. 


Style can be either a dot pin or a clock pin, with the appropriate 
graphical representation for each. 


Length determines the pin’s display length on the schematic. Values are 
Long (6/10") and Short (3/10"). Default is Short. Short pin lengths are 
not available for IEEE symbols. 


Display Attributes include all graphical attribute symbols attached to an 


IEEE component pin. These attributes are for diagram clarification 
only. Click on the Setup button in the IEEE Display Characteristics 
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option box to display the Set IEEE Display Characteristics dialog box, 
Figure 14-8. 


In the dialog box, enable the desired pin attributes and click OK to 
accept your selections. All enabled selections will now be displayed in 
the IEEE Display Characteristics option box to the right of the Set 
button. To change these attributes, you must again click Set and revise 
your attribute settings in the second dialog box. 


“moe select the desired IEEE display characteristics. 


SET IEEE DISPLAY CHARACTERISTICS 


O3 State 
Ofmplifier 
© Generator 
OHysteresis 
© Post poned 
OShift 


Figure 14-8. The Set IEEE Display Characteristics dialog box allows 
you to select the attributes for IEEE component pins. 


Electrical Type contains the pin’s electrical information. 


The Global option defines what effect pin names should have when 
connecting to nets. If Type is Global Hidden, this mean that if the pin is 
hidden it will be connected to a net of the pin name. If Type is Global 
Always, then if an unnamed net is attached to the pin, it will be assigned 
the pin name. 


You may elect to Hide the pin, so that it will be visible in the Library 
Editor but hidden in the Sheet Editor. This is especially useful for 
power pins, so they don’t garble the diagram. The Display All Hidden 
Pins option in the Sheet Editor Edit Part command can override this 
setting. 
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Select the orientation of the pin using the Rotate pushbutton. The pin in 
the box above the pushbutton displays the current orientation. 


Complete the following setup: 


In the Set IEEE Display Characteristics dialog box: 
Outside Edge: None 

Outside: None 

Inside Edge: None 

Inside: None 

Click on OK. 


In the Current Pin dialog box: 

Length: Short 

Electrical Type: Passive 

Global Type: Always 

Rotation: the default should be correct, with the pin oriented 
towards 9 o’clock in the rotation box. 

Click on OK to accept your setup. 


The dialog box closes, and the workspace appears as it was before the 
command. 


14.4.8 Place Pin 


Now that the pins have been defined, let’s place the five pins necessary 
for our 2-input NAND gate. We will place the two input pins first. 


Select Place Pin. At the prompt, press <LeftMouse> or <Enter> to 
show the outline of the current pin. 


The cursor is positioned at the pin end that connects to the body of the 
part (body connect end), in this case, at the left end of the pin. The 
opposite end of the pin, the one that is not touching the cursor, is the 
end to which wires will eventually be attached. 


Before we place the first pin, we need to rotate it so that the body 
connect end will be against the input side of the NAND gate. Press R to 
rotate the pin 90 degrees counterclockwise. Press R again. The pin will 
now be oriented correctly for placement. 
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Place the first pin when the cursor indicator shows (4.750, 4.100). Press 
<LeftMouse> again to display a second pin outline. This pin should be 
properly oriented because the pin orientation remains the same until 
you change it. Place this pin at (4.750, 3.900). Press <LeftMouse> to 
begin placing the third and final pin. 


You must change the orientation of this pin now to place the body 
connect end against the output side of the NAND gate. 


Press R twice. Now place it at (5.150, 4.000) by clicking <LeftMouse>. 
The resulting component part should look like Figure 14-9. 


NOTE 


Pins will appear in the same position for all parts. Only 
heterogeneous parts can have pins in different positions across 
parts. 


mouePress <Left> or <Enter> to show the outline of the pin. 


Figure 14-9. The NAND part with its pins placed. 
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14.4.9 Zoom View 
Now let’s see what we have created, viewing all four parts at once. 
Select Zoom View. 


The screen should display four parts, with Parts A, B, C, and D from 
left to right, respectively, Figure 14-10. 


Had there been alternates, the alternates would have been displayed 
beneath their corresponding part. 


To return to the workspace, press <LeftMouse>, <RightMouse>, 
<Enter>, or <Esc>. The screen is re-drawn at the prior zoom level. 


umaeePress <Left>, <Right>, <Enter>, or <Esc> to resume editing. 


Utaatat «65.768, 4.356) Zoom :Vieu 7? G:SBA 


Figure 14-10. The Zoom View command graphically displays all 
Current parts and their alternates, if they exist. 


Check the right entry on the status line to see which part you are 
currently looking at when you return to the workspace. The 
component/part/alternate field should read NAND :A :N. Toggle on 


14-21 


CHAPTER 14 


the A to get to part B then back to A again. Make sure the field reads 
NAND :A::N. 


14.4.10 Edit Pin 


We have placed pins on the parts, but these pins are useless until we 
assign attributes to them. Pins must be placed first, and attributes 
assigned later. We do this using the Edit Pin command. 


Select Edit Pin. At the prompt, place the cursor on the top pin on the 
left side of the drawing and click <LeftMouse> or <Enter>. 


The Edit Pin dialog box is now displayed, as shown in Figure 14-11. 


This dialog box is essentially the same as that for Current Pin, with two 
additional input boxes for Pin Designator and Pin Name. 


“ouwenter the new pin parameters - hit SET for IEEE characteristics. 


EDIT PIN 


tyle IEEE Display Characteristics 
ODot Length (380 | 
OClock (_ser_) 


ae ea ven | Bes (i) de 


O Tristate @Hidden 


Oflwaye | Nane[—] Wide 


OlIn/0ut OOpen Coll 
@Passive OOpen Emit OHide Pin 


Figure 14-11. Use the Edit Pin command to assign attributes to pins 
already placed on a component part. 


Pin designator is a unique alphanumeric identifier for the pin within the 
component. 
Pin name is a user-supplied text string that aids in pin identification. 


Examples are clk, pwr, gnd, etc. Pin names can be shown in barred 
text, with all or part of the letters of the name barred. 
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You may also choose to hide the pin, the pin designator, the pin name, 
or any combination of these so that all aspects of the pin can be hidden 
on the Sheet Editor. The pin length box now also allows for 
incremental lengths measured in mils for creating components. 


It’s time to label the pins of both parts. 


In the Edit Pin dialog box, type 1 in the Des box, and be sure the Hide 
box is not checked. Press OK. 


The dialog box disappears and the pin is erased, then redrawn with the 
number 1 placed above it. That pin now has the designator assigned to 
it. 


Now place designators on the remaining pins on Part A. For each 
command, click on the target pin to display the dialog box. Assign the 
second pin the designator 2; and the third pin at the right, 3. Also, on 
this last pin, enable the Dot selection in the Out Edge box in the IEEE 
Display Characteristics dialog box. 


re Press <Left> or <Enter> over the pin to be edited. 


Figure 14-12. Use Edit Pin to assign attributes to pins already placed 
on a component part. 
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The part should now look like Figure 14-12. Now we will edit the pins 
on Part B. 


Click on the part designator A on the status line so that the designator 
now reads NAND :B:N. 


Click on the top left pin to display the dialog box. Assign the following 
pin designators: top pin, 4; second pin, 5; and the pin at the right, 6. 
For added practice, click on the part designator on the status line to 
bring up parts C and D, assigning their pins designators 7, 8, 9, and 10, 
11, 12, respectively. 


Notice, there is no need to select Dot in the Out Edge box for this last 
pin. Remember, any change you make to pins on one part is reflected 
in all other parts in a homogeneous component (except the pin 
designator). 


Part B should now look like Figure 14-13. 


“oauePrress <Left> or <Enter> over the pin to be edited. 


Figure 14-13. Attributes assigned to one part are repeated in all 
other parts of a homogeneous component. 


Congratulations! You have now completed your first component, and a 
multi-part component at that! 
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14.4.11 Final Save 


Before you take a bow, you’d better save the final rendering. 


Return to Part A by clicking over the Part field on the status line. 
Select Library Add. Verify that the information is_ correct: 
TUTOR.LIB and NAND component. Press OK. When the Overwrite 
warning box appears, click on Overwrite. At the prompt, choose the 
new reference point, at the end of Pin 1. 


The component is now safely saved away. Want to take a look at the 
component in all of its glory? 


14.4.12 Zoom Part 


You can view the complete component using Zoom View again and 
then, for a change, try viewing one specific part using Zoom Part. 


Select Zoom Part. This displays the Zoom Part dialog box, as shown in 
Figure 14-14. 


ety Select the part and alternate to be edited. 


ZOOM PART 


Figure 14-14. The Zoom Part dialog box allows you to display a 
specific part and alternate, if it exists, of the current component. 


Using the Zoom Part dialog box, you may specify the specific part and 
alternate of the current component. 
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The available alternate types are displayed in solid type, the unavailable 
alternates in strike-through type. 


You may select the parts by using the Next and Previous pushbuttons to 
scroll through the various parts. The current part name is shown above 
the part pushbuttons. 


Let’s see how this works. 


Select Part B, using the Next pushbutton. There are no alternates, so 
don’t worry about that selection. Press OK. 


Part B of the Normal alternate is now displayed. Bet you’re thinking 
this will come in handy.’ 


Well, back to business. Let’s restore Part A of the Normal alternate. 


Select Zoom Part. Select Part A, using the Previous pushbutton. Press 
OK. | 


Your original component part is restored to the screen. Feeling clever? 
Tango-Schematic makes it all so easy. 


If you wish to continue with the tutorial, go on to the next session. 
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14.5 Exercise 2 - Ground Component 


For our second exercise, we’ll design a simple ground component, 
Figure 14-15. 


Figure 14-15. In Exercise 2, we'll design this simple ground 
component as an exercise in precision placement. 


This is just a review exercise for most of you, since you surely aced the 
previous exercise. All we’re going to do here is work on some precision 
placement of lines and pins. 


Pop Quiz: What’s the first step, assuming you are already in the Library 
Editor? No, switching to the Lost Navigator game is not an option. 
Right: Setup Component. 


14.5.1 Setup Component 
Once again, we must define the component we will design. 


Select Setup Component. If you have continued on to Exercise 2 from 
Exercise 1, you earn extra points for stamina. Also, you must now press 
Clear All to wipe clean the Library Editor workspace since, as you'll 
remember, only one component can be created at any one time. Don’t 
worry about losing the previous component; you DID save it properly, 
right? The clear function takes effect after you complete the rest of the 
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items in the dialog box and press OK. So go ahead now and press Clear 
All and then fill in the following information: homogeneous, alpha, no 
alternates and one part. Press OK. 


The screen is re-drawn at the current zoom level. 

Use the Zoom Window to zoom in on a portion of the workspace. 
Now, we can begin drawing. 

14.5.2 Relative Grid 

The power component requires placement of lines on a finer grid than 
the 50 mils which is currently set for the Absolute grid. Here’s a good 
chance to show how handy the Relative grid can be. 

Change the grid from Absolute to Relative by a) pressing G on your 
keyboard, or b) clicking on the grid on the status line, or c) selecting 
Setup Grid from the menu. You will be prompted to select a new 
origin. Move the cursor to (4.000, 4.000) and press <LeftMouse>. 

The status line now shows the position of the cursor at [0.000, 0.000] and 
the grid is set to 25 mils. 

14.5.3 Current Line 


Just to be sure we’re all working with the same tools, let’s verify our 
settings. 


Select Current Line. Enable line width as Thin and style as Solid. 
Press OK to save the settings. 
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14.5.4 Place Line 
We have three simple horizontal lines to place. 


Select Place Line. Start the first line at [0.000, 0.000], then move the 
cursor to the right to [0.150, 0.000] and press <LeftMouse> to place the 
line. Press <RightMouse> to end that line. 


Start the second line at [0.025, -0.050], then move to the right to [0.125, - 
0.050] and fix the line with <LeftMouse>. Press <RightMouse> to 
end the line. 


Since we now have a fairly small line to place, requiring precision 
placement, let’s zoom in on the workspace a bit. 


Select Zoom In. Place the zoom window over the part and press 
<LeftMouse> to zoom in. 


Start the third line at [0.050, -0.100] and move to the right to [0.100, - 
0.100] and fix the line. Press <RightMouse> to end the line. 


Fairly simple. Your screen should look like Figure 14-16. 


wogPress <Left> or <Enter> at the line starting point. 


Figure 14-16. Zoom In on the workspace for precision placement of 
objects. 
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14.5.5 Place Pin 

Now we'll place the ground part’s single pin. 

Select Place Pin. Verify pin length as Short by selecting Current Pin 
while in Place Pin mode. Press <LeftMouse> to display the pin. Press 
R to rotate the pin to vertical with the pin pointing up. Place the pin at 
coordinates [0.075, 0.000]. 


Your component should look like Figure 14-17. 


motePress <Left> or <Enter> to show the outline of the pin. 


Figure 14-17. Place the pin on the GND part using the R key to 
change the pin’s orientation. 


14.5.6 Edit Pin 


Next we’ll add pin attributes; again, it is a simple task. 


Select Edit Pin. Select the pin and click <LeftMouse>. In the dialog 
box, type 1 for the Pin Designator and GND for the Pin Name. Enable 
the Hide option to the right of both of these attributes. Enable Global 
Always and Electrical Type Power. Press OK. 


The part should now look like Figure 14-18. The attributes are visible in 
the Library Editor but will be hidden when placed in the Sheet Editor. 
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Peat Press <Left> or <Enter> over the attribute to be deleted. 


Figure 14-18. The Pin Designator and the Pin Name for power 
components are visible in the Library Editor but are hidden in the 
Sheet Editor. 


To be included in the post processing functions (DRC, net list, the 
BOM, etc.), all parts must include Type and Ref Des attributes. 
Additionally, parts must include at a minimum a Type attribute to be 
editable with the Edit Part command in the Sheet Editor. Since this is a 
power symbol, we don’t really want it in the Bill of Materials report or 
in the net list, so we won’t place a Ref Des attribute. However, we do 
want to be able to edit the part in the Sheet Editor, so we should place a 
Type attribute. 


Run Place Attribute. Click over the power symbol and then select Type 
and check Hide Attribute In Sheets from the dialog box which pops up. 
Press OK. Place the Type attribute wherever you wish. 

We’ve completed this exercise. Let’s move on. HOLD IT. Did we 
complete it? No, because we never saved the component. If you don’t 


want your work to vanish into computer ether, you’d better save it. 


Next, we will simply save the component using Library Add. 
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14.5.7 Library Add 


We will place this component in TUTOR.LIB just as we did the 
component in Exercise 1. 


Select Library Add. Verify that TUTOR.LIB is the current library. 
Type it in if it is not. Type in GND in the component name entry box 
and G in the reference designator prefix box. Press OK. At the prompt, 
select a reference point at the end of pin 1. Click on Continue when the 
warning boxes alert you to the fact that no Type and no Reference 
Designator have been assigned. 


The component is saved. So ends Exercise 2. 
Are you ready for a real challenge? You may now experience the joy of 


creating, for the first time, your own heterogeneous component. Just 
continue to Exercise 3. 


Or, y you may safely quit the tutorial n now. To exit, select Edit Sheet 
3 fo resume the 
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14.6 Exercise 3 - Relay Switch and Coil Component 


This lesson will be a little more complex that the first two in that the 
component we will create consists of two non-identical parts, and is 
therefore a heterogeneous component. Tango-Schematic is one of the 
few schematic programs on the market that allows you to create 
heterogeneous components. 


The minor increase in complexity is a small price to pay now for how 
much easier life becomes when designing schematics with 
heterogeneous components. The relay switch and coil we will create is a 
good example. In most other programs, you would be required to 
create these as two separate components. This takes longer to place the 
parts, and necessitates massaging your component count and Bill of 
Materials report. But not so in Tango-Schematic. 


Let’s see just how easy it is to create a heterogeneous component. In 
this exercise, you will create the relay switch and coil shown in Figure 
14-19, 


Figure 14-19. Tango-Schematic is one of the few schematic 
programs on the market that allows you to create your own 
heterogeneous components, such as a relay switch and coil. 
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14.6.1 Setup Component 
Once again, we must define the component we will design. 


Select Setup Component. If you have continued on to Exercise 3 from 
Exercise 2, you must now press Clear to wipe clean the Library Editor 
workspace. Press No Save since you already saved the power 
component. Then fill in the following information for the new 
component: heterogeneous, alpha, no alternates and two parts. Press 
OK. 


The screen is re-drawn. If you continued from the previous section, the 
screen is re-drawn at the zoomed in level. 


We are still using the 25 mil relative grid. Move the cursor to [0.000, 
0.000]. The Jump Location command is the quickest way to get there. 


14.6.2 Part A: Place Arc 


First, we will create Part A, the relay switch, Figure 14-20. 


LetiPress <Left> or <Enter> over the pin to be edited. 


Figure 14-20. Part A of the Relay component is the switch. 


Notice in right corner of the status line that the component 
name/part/alternate field currently reads <NoComp> :A :N. The 
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component has not been named, hence the <NoComp>, and you are 
creating Part A, Normal alternate. 


The first step is to place three circles using the Place Arc. 


To place the first circle, select Place Arc. Fix your center point at 
[0.000, 0.000]. Click <LeftMouse>. A dynamic circle outline and 
radius appear with the radius set to one grid position, or 25 mils. Click 
<LeftMouse> twice more to create the circle with a 25 mil radius. 


To place the second circle, fix your center point at [0.300, 0.100]. Click 
<LeftMouse>. A circle outline with the 25 mil radius appears again. 
Click <LeftMouse> twice more to create the circle. 


To place the third circle, fix your center point at (0.300, -0.100). Click 
<LeftMouse>. When the circle outline and radius appears, click 


<LeftMouse> twice more to create the circle. 


Your screen should look like Figure 14-21. 


mougePress <Left> or <Enter> at the desired arc center. 


Figure 14-21. Use Place Arc to draw relay switch terminals. 
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14.6.3 Part A: Place Line 
We will now draw the relay switch using Place Line. 
Verify line type in Current Line, with settings of Thin and Solid. 


Select Place Line. Start at the center of the left circle [0.000, 0.000], and 
click <LeftMouse> to fix the pivot point. Move the cursor up and to 
the right across the screen. Toggle the Ortho Mode, typing O, until you 
get a diagonal line. Take the cursor to the center of the top circle 
[0.300, 0.100] and press <LeftMouse> to place the line. Press 
<RightMouse> to end the line. 


Your component should look like Figure 14-22. 


“ouePress <Left> or <Enter> at the line starting point. 


Figure 14-22. Use the Place Line command to draw the relay switch. 


Let’s save what we’ve created so far, first assigning attributes to the 
component. 


14.6.4 Part A: Place Attribute 


You must place attributes for each part in heterogeneous components 
because the positions may differ from part to part. 
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Select Place Attribute twice, once for Part Designator and once for 
Type, placing Des above the component and Type below it. 


Your component Part A should look like Figure 14-23. 


woowPress <Left> or <Enter> to initiate the Place Attribute command. 


Figure 14-23. For consistency, always place the reference 
designator above the component and the type below. 


14.6.5 Part A: Library Add 

Now we can save the component using Library Add. 

Select Library Add. Verify that TUTOR.LIB is the current library. 
Type it in if it is not. Type in RELAY in the component name entry box 
and K in the reference designator prefix box. Press OK. At the prompt, 
select a reference point on the component. 

You will now see a warning box that tells you that you are missing Part 
Type and Reference Designator because Part B does not yet have these 


labels. Don’t worry about the message, we will remedy that later. 


Click on Continue. 
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14.6.6 Part A: Place Pins 

The switch requires three pins, one at each switch terminal. 

Check Current Pin. Defaults are None in all categories, Electrical Type 
should be set to Passive and Global to Hidden. Verify that the length is 
Short. Press OK. 


Now begin placing the pins. Select Place Pin and press <LeftMouse> 
to display a pin outline. 


To place the first pin, rotate the pin twice by typing R R. Place the pin 
at [0.000, 0.000] and click <LeftMouse>. 


To place the second pin, click <LeftMouse> to display the pin and 
rotate the pin twice again, typing R R. Place the pin at [0.300, 0.100] 


and click <LeftMouse>. 


Place the third pin at [0.300, -0.100], there is no need to rotate this pin, 
and click <LeftMouse>. 


Your component should look like Figure 14-24. 


sserress <Left> or <Enter> to show the outline of the pin. 


Figure 14-24. The relay switch requires three pins. 
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14.6.7 Part A: Edit Pin 


Now we will assign pin attributes to Part A. 


Select Edit Pin. Place the cursor on the left pin and click 
<LeftMouse>. In the dialog box, type the Pin Designator 3 and the Pin 
Name COM, for Common. Disable the Hide box to the right of 
Designator, but enable the Hide box to the right of Pin Name so that 
the pin name will not be visible in the Sheet Editor. This makes for less 
confusion on the schematic design. Press OK. 


Now edit the top right pin, giving it the pin designator 4 and the pin 
name NC, for Normal Closed. Hide the pin name. Press OK. 


Edit the bottom right pin, giving it the pin designator 5 and the pin 
name NO, for Normal Open. Hide the pin name. Press OK. 


Part A should resemble Figure 14-25. 


Tow Press <Left> or <Enter> over the pin to be edited. 


Figure 14-25. Pins, pin names and pin designators may be hidden in 
the Sheet Editor but are visible in the Library Editor. 


4 You have now completed Part A, the switch. 


14-39 


CHAPTER 14 


14.6.8 Part A: Library Add 


Because we have already placed the part attributes, we can now go 
directly to Library Add to save our edited part. 


Select Library Add. Verify that TUTOR.LIB is the current library, 
RELAY is the component name and R is the prefix. Press OK. In the 
resulting warning box, click Overwrite. At the prompt, place the 
reference point at the center of the left circle. 


Once again, you will see the missing part type and reference designator 
warning boxes. Don’t worry about them. Continue past them. We will 
solve that problem next. 


If you wish to continue with the tutorial, go on to the next session. 
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14.6.9 Changing to Part B 


It is time to create Part B, the coil and magnet portion of the relay 
switch, Figure 14-26. 


“nauvgPress <Left> or <Enter> over the pin to be edited. 


Figure 14-26. Part B of the Relay component is the coil and magnet. 


Since we are just switching parts, there is no need to re-define the 
component using Setup Component. We just jump right in and start 
creating. 


If you have rejoined the tutorial after quitting Tango-Schematic, you 
should run Library Load Component and select the part RELAY. 


Click on the A in Relay :A :N on the component name/part/alternate 
field of the status line. The field should now read RELAY :B :N. 


The resulting worksheet will be blank, though still at the zoomed in 


level. Nothing has been created on Part B since with heterogeneous 
components all parts are created separately. 


14.6.10 Part B: Place Pins 
We'll begin by placing the coil’s two terminal pins with Place Pin. 


First, select Current Pin and verify that the length is Short. 
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Select Place Pin. Initiate the command with <LeftMouse>. Rotate the 
pin twice, R R, and place it at [0.300, 0.400]. 


Initiate the second pin. Rotate it twice again, R R, and place the pin at 
[0.300, 0.000]. 


14.6.11 Part B: Drawing Coils 


And now for the truly creative part of this exercise, drawing the coil 
using a series of Place Arc commands. 


For this step, we will start at the top terminal and draw arcs with 50 mil 
radii. 


Select Place Are. Place the cursor at [0.300, 0.350] and click 
<LeftMouse> at the desired arc center. Move the cursor down to 
[0.300, 0.300] and click <LeftMouse> to set the radius length. Move 
the cursor counterclockwise to draw the arc to [0.300, 0.400]. Click 
<LeftMouse> to place the arc. 


The coil should now resemble Figure 14-27. 


Figure 14-27. Move the cursor counterclockwise to define the sweep 
of the arc. 
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Now we'll continue placing the remaining arcs until the coil is 
completed. 


Place the cursor at [0.300, 0.250] and click <LeftMouse> to fix the 
center of the second arc. Move the cursor down to [0.300, 0.200] and 
click <LeftMouse> to fix the radius. Move the cursor counterclockwise 
to [0.300, 0.300] and click <LeftMouse> to draw the second arc. 


Place the cursor at [0.300, 0.150] and click <LeftMouse> to fix the 
center of the second arc. Move the cursor down to [0.300, 0.100] and 
click <LeftMouse> to fix the radius. Move the cursor counterclockwise 
to [0.300, 0.200] and click <LeftMouse> to draw the third arc. 


Place the cursor at [0.300, 0.050] and click <LeftMouse> to fix the 
center of the second arc. Move the cursor down to [0.300, 0.000] and 
click <LeftMouse> to fix the radius. Move the cursor counterclockwise 
to [0.300, 0.100] and click <LeftMouse> to draw the fourth arc. 


The final result should look like Figure 14-28. 


aouwPress <Left> or <Enter> at the desired arc center. 


Figure 14-28. Use a series of Place Arc commands to draw the relay 
coll. 
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14.6.12 Part B: Drawing The Magnet 


To draw the magnet in front of the coils, we use the Place Line 
command. 


First, run Current Line to verify the line is Solid and Thin. 


Select Place Line. Move the cursor to [0.400, 0.400] and set the 
endpoint of the line with <LeftMouse>. Move the cursor down to 
[0.400, 0.000] and press <LeftMouse> to send the next endpoint and 
<RightMouse> to end the line placement. 


To place a second line, move the cursor to [0.425, 0.400] and set the 
endpoint of the line with <LeftMouse>. Move the cursor down to 
[0.425, 0.000] and press <LeftMouse> to send the next endpoint and 
<RightMouse> to end the line placement. 


The coil and magnet should now resemble Figure 14-29. 


ucg Press <Left> or <Enter> at the line starting point. 


Figure 14-29. Part B of the relay, the coil and magnet. 


The basics of the coil and magnet have been created. 
It’s probably a prudent idea to save what we have designed so far, since 


we wouldn’t want to have to repeat the tedious steps we just completed. 
However, first, let’s assign attributes to the part. 
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14.6.13 Part B: Place Attribute 


Attributes must be assigned for each individual part of a heterogeneous 
component. 


Select the Place Attribute command twice, once to place Type on screen 
and once to place the Part Designator on screen. Place Des above the 
part and Type below the part. 


Now we will save the part using Library Add. 


14.6.14 Part B: Library Add 
We will save Part B in TUTOR.LIB, just as we did with Part A. 


Select Library Add. Verify that TUTOR.LIB is the current library, 
RELAY is the component name and R is the prefix. Press OK. In the 
resulting component already exists warning box, click Overwrite. At the 
prompt, place the reference point at the tip of the top pin. 


The part has been saved. You should not see the missing part type and 
reference designator warning boxes since you have now placed 
component attributes on both parts of the heterogeneous component. 


You may y safely quit the tutorial now. To exit, select Edit Sheet to 
oot to the Sheet Editor, then File Quit. To resume the tutorial 


If you wish to continue with the tutorial, go on to the next session. 
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14.6.15 Part B: Edit Pin 

Now we will assign pin attributes to Part B. 

Select Edit Pin. Place the cursor on the top pin and click 
<LeftMouse>. In the dialog box, type the Pin Designator 1, and no Pin 
Name. Press OK. 


Click the mouse on the bottom pin. In the dialog box, give the pin the 
designator 2. Press OK. 


Your component should resemble Figure 14-30. 


‘wigPress <Left> or <Enter> over the pin to be edited. 


Figure 14-30. Use Place Attributes to assign attributes to the Part B 
coil terminals. 


That completes Part B. You have created your first heterogeneous 
component, a 2-part relay switch and coil. Hurrah! Let’s save it and 
then preview the entire component. 


Select Library Add to save the component, overwriting the previous 
component. Place the reference point in center of the left terminal. 


It’s saved. Now let’s preview the entire component. 
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14.6.16 Part B: Zoom View 

Let’s see what we have created, viewing both parts at once. 

Select Zoom View. 

The screen should display both parts, with Part A and Part B left to 


right, respectively, Figure 14-31. Had there been alternates, the 
alternates would have been displayed beneath their corresponding part. 


“sae Press <Left>, <Right>, <Enter>, or <Esc> to resume editing. 


iZUCja7a0 6.606, 6.600) Zoom :Vieu 7? G:25R RELAY 
Figure 14-31. The Zoom View command graphically displays all 


Current parts and their alternates, if they exist, as they are currently 
designed. 


To return to the workspace, press <RightMouse>. 
That’s it for Exercise 3. Congratulations on your fine progress. Before 


we close this chapter, let’s review a few more topics related to getting 
the most out of Tango-Schematic’s Library Editor. 
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14.7 Modifying An Existing Component 


When you create a component, it’s not necessary to start from scratch. 
If the component pattern you want to create is similar to a component 
already in a Tango-Schematic library, it’s usually a lot easier to start 
with the existing component and change that to suit your needs. 


Tango-Schematic allows you to modify other components in the Library 
Editor using the Library Load Component command. Once loaded, you 
may make changes to any or all of the parts of the component and its 
alternates. Use the Setup Component command to change the 
alternates available, the part number sequence, number of parts, and so 
on. (You may not, however, change the component type from 
heterogeneous to homogeneous, or vice versa. To change a component 
type, you must start over from scratch.) 


Next, use the various edit and move commands to make changes to the 
component parts, their attributes, and pins. Finally, save the amended 
component under a different name in the same library or a new library. 


NOTE 


We recommend you save all custom components in custom 
libraries rather than in the libraries supplied with Tango- 
Schematic. Otherwise, your custom components may be 
overwritten when updates to the supplied libraries arrive and are 
loaded. 


Besides using custom libraries for your custom components, it is also a 
good idea to give them a unique name. When placing components, 
Tango-Schematic searches all opened libraries for the first part found 
with the name requested. Thus, if you create a new variation of a 
supplied part and save it in a custom library under the same name, the 
program may find the supplied part in the supplied library first. The 
best bet is to give all new parts unique names. 
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14.8 Creating Power Symbols 


Creating a power symbol is a simple process, as we found in our 
exercise above. You create it like a component, but with the following 
changes: 


= Make the pin Global Always. 
a Make the pin the name of the power object (VCC, GND). 


a Do not place a Reference Designator (since you do not want the 
component processed with the Post commands). 


= Place the Type attribute, but Hide it (since you do with to be able 
to edit the component in the sheet editor, but you do not wish the 
Type to be displayed). 


14.9 Recovering From the Tutorial 


Congratulations. You have completed the entire tutorial. To recover 
physically, get up, stretch, and glide through a few steps of the tango. (If 
you think you deserve a bigger reward for work well done, we can 
recommend a quiet spot in the Bahamas). 


You should also try to recover software-wise, restoring the disk to its 
Original state, pre-tutorial. This will make it easier if someone else 
wants to use the tutorial or if you, for some twisted reason, wish to 
repeat it. 


Enter Library Editor. Select the Setup Libraries command. Highlight 
TUTOR.LIB and press the Close button. The library is closed, along 
with your new components. Press OK and exit the Library Editor. 


When you exit to DOS, delete the file TUTOR.LIB or use the DOS 
RENAME command to rename TUTOR.LIB to some other filename, 
such as MICHAEL.LIB (for the personal touch). 


This concludes our tour of the Tango-Schematic Library Editor. A 


comprehensive reference chapter covering various commands unique to 
the Library Editor follows in Chapter 15: Library Editor--Reference. 
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While no one enjoys creating new library parts, the power and flexibility 
of the Library Editor commands, together with its easy access to and 
from the Sheet Editor, make component creation in Tango-Schematic a 


painless experience. -~ 
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15.1 Introduction 


Tango-Schematic’s Library Editor allows you to create or modify 
components. 


The Library Editor operates in exactly the same manner as does the 
Sheet Editor, with the same ACCEL Productivity Interface (API) and 
many of the same commands. If you have not yet read Chapter 5, The 
Tango-Schematic Screen, please do so now to familiarize yourself with 
the API. Because this chapter will only discuss those commands that 
are unique to the Library Editor, you should also review Chapter 4, 
Learning Tango-Schematic, to learn about some of the basic commands 
common to both the Sheet Editor and the Library Editor. 


15.2 Why A Library Editor? 


The components for Tango-Schematic designs are stored in libraries. A 
component is made up of one or more parts. For example, the 
SN5400J, found in TI_5400.LIB, is made up of four two-input NAND 
gates. Each NAND gate is a part of the component, which contains all 
of the information necessary to display the part on the sheet and to 
create output, such as a net list. 


The Library Editor allows the parts of the component and general 
component information to be altered. 


The Tango-Schematic package includes over 11,000 components in a 
number of standard component libraries, including libraries for 
common linear devices and for each of the popular digital logic families. 
With these libraries you can immediately begin to draw a wide range of 
circuits, both analog and digital. 
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Despite the fact that thousands of components are contained in Tango- 
Schematic’s libraries, not all possible component designs are catalogued. 


For this reason, Tango-Schematic provides you with the ability to 
create components graphically on the screen using the Library Editor. 
You can add the new components to the existing libraries or create a 
new library. 


15.3 Entering the Library Editor 


The Library Editor is accessed from the Sheet Editor with the command 
Edit Library. 


The handy thing about the Library Editor is that you can switch to the 
Library Editor while you are in the middle of a schematic design session 
in the Sheet Editor, create or modify a component in the Library Editor, 
save the component, return to the Sheet Editor, and immediately use 
the new component. 


Your actions in the Library Editor have no effect on the workspace in 
the Sheet Editor. When you return to the Sheet Editor, you will find 
things exactly as when you left them. Nothing you do in the Library 
Editor will affect any file you have current in the Sheet Editor. 


Additionally, because you cannot quit Tango-Schematic from the 
Library Editor, you never have to worry about forgetting your Sheet 
Editor file and obliterating it with an ill-timed program exit. 

When you enter the Library Editor, you are presented with a new, blank 
workspace without a border or title block. 


15.3.1 Exiting The Library Editor 


To exit the Library Editor, return to the Sheet Editor with the Edit 
Sheet command. From there you may exit the program using File Quit. 


If you have made changes to a component, you will be prompted to save 


them. If you don’t save them now, you can come back to the Library 
Editor and the component will still be displayed, just as you left it. 
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Anything you create on the Library Editor workspace remains until you 
quit the program or clear the file. 


WARNING: 


There is one exception. When you select Post Compile, Post 
Forward Annotate or Post Back Annotate, the command clears 
the Library Editor worksheet. Be sure to save Library Editor 
edits before selecting Post Compile in the Sheet Editor. 


15.4 Components Review 


As you learned in Chapter 8, Components, components are one of the 
three building blocks of Tango-Schematic drawings (along with 
connections and text). A few basic facts of components in Tango- 
Schematic are: 


= A component is a package of basic circuit elements, such as an 
IC, resistor package, connector, switch or flip-flop. 


=» A component may consist of one or more parts, with the 
maximum number of parts being 255. 


a Parts within components may be the same (homogeneous) or 
different (heterogeneous). 


a  Tango-Schematic treats parts in the Sheet Editor as single 
entities. 


= The parts of a component in the Sheet Editor can be placed, 
edited, moved and deleted as a whole. 


se Parts of a component in the Library Editor are broken down into 
individual entities: lines, arcs, polygons, text, attributes, etc. 


= These part entities can be placed and edited in the Library 
Editor. : 
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15.5 Creating Components In The Library Editor 
When you are ready to create a component, you have two choices: 


1. You may create a component from scratch using the Setup 
Component command (Step 2 in the list below), or 


2. You may create a new component by editing an existing one 
using the Library Load Component or Place Part command, 
replacing Step 2 in the list below. 

The basic command sequence for creating components from scratch is: 


1. Edit Library: enter the Edit Library worksheet. 


2. Setup Libraries: create your worksheet library, or verify that it 
is already opened. 


3. Setup Component: define your component. Once the 
component is defined, you may begin designing it. 


4. Place Objects: place circles and arcs, lines, rectangles, 
polygons, text and other objects for drawing the component 
parts. 

5. Place Attribute: place component attributes (Reference 
Designator, Type and Value), a preliminary to saving your 


new design. 


6. Library Add: add the incomplete component to the selected 
library. The component is now saved. 


7. Current Pin: select pin length and other attributes, if 
necessary. 


8. Place Pin: place required pins. 


9. Edit Pin: enter pin attributes such as pin designator and pin 
name. 


10. Library Add: save changes. The completed component is 
saved. 
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The Undo and Zoom commands are helpful when you are creating 
components, so don’t be afraid to zoom to your heart’s content, and rest 
easy in the knowledge that a simple Undo performed immediately after 
your first mistake will smoothly remove all evidence of that goof. 


15.6 Setup Libraries 


Before you begin creating components, you must define the library into 
which you will be saving the new component. You may create a 
component in an existing library, but this might cause you some bona 
fide headaches later when you blithely load updated libraries from 
ACCEL and find that you lost or obliterated your own painstakingly 
constructed components that were stored in existing libraries. 


For this reason, and for easier library management, we suggest you 
create at least one new library for components of your own creation. 


To create a library, use the Setup Libraries command. This brings up 
the Setup Libraries dialog box, Figure 15-1. 


Define the path to the new library in the Library Path entry box. 


To create a new library, type the library name in the Library entry box. 
If the box already has a library name, move the cursor to the entry box 
and press <Delete> on your keyboard to erase the name. Then type in 
your new library name (upper-case or lower-case, it doesn’t matter; 
Tango-Schematic will convert the name to upper-case). There is no 
need to type the extension .LIB since that is the Tango-Schematic 
default library extension. Press Create to accept the new library name. 


Now you are free to create your new component, either from scratch 
(using Setup Component) or by modifying an existing component (using 
Library Load Component). If you wish to edit an existing library 
component, you must open that library with Setup Libraries. 
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nou Open‘’close the libraries to be searched for parts. 


SETUP LIBRARIES 


Path 
Library [TI_540@.LIB 


Figure 15-1. Use the Setup Libraries command to create, add or 
delete libraries. 


15.7 Setup Component 
If you choose to define a new component using the Setup Component 
command, the following information is required in the Setup 
Component dialog box, Figure 15-2: 

es Part Type, homogeneous or heterogeneous, 

s Alternate Representations, DeMorgan or IEEE equivalents, 


se Number of Parts in the component and 


s Part Number Sequence, whether alphabetical or numeric. 
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ual enter the parameters for the current conponent. 


SETUP COMPONENT 


Ty lIternates 
@ Horxogensous 0 IEEE 
OHeterogeneous 0D Deflorgan 


parts [4] (Clear Ait) (_ ox] [cancer | 


Figure 15-2. The Setup Component dialog box prompts you for the 
definition of the new component. 


Defaults are set to one-part component, alphabetical number mode, 
homogencous, with no alternates. 


15.7.1 Clearing The Workspace 


If you had entered anything on the Library Editor worksheet prior to 
selecting the Setup Component command, you would have to clear the 
screen before defining your new component by pressing Clear All in the 
Setup Component dialog box. 


This displays the Verify Clear of Component warning box. Click on OK 
to clear the worksheet or Cancel to terminate the Clear command and 


exit Setup Component if you need to save the worksheet. 


Once the workspace has been cleared, you are free to enter the new 
component definition. 
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15.7.2 Part Type 

Components can be defined as one of two types: 
w Homogeneous components or 
« Heterogeneous components. 


Placing a part is the same for each component type. 


15.7.2.1 Homogeneous Part Type 


Homogeneous components have all parts alike, such as in a connector. 
Homogeneous components are components whose parts are all the 
same except for their pin designators. 


SN5400J SN5400J 


U1:D 


12 


SN5400J SN5400J 


Figure 15-3. Homogeneous components are components whose 
parts are all the same except for their pin designators. 


Homogeneous parts of a component are dependent on one another. If 
you change anything in Part A, it will also be changed in Part B, except 
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for the pin designators which remain part specific. Each part of a 
homogeneous component is made from the same mold, with the only 
difference being the Pin Designator. See component SN5400J in 
TI_5400.LIB for an illustration of this. 


Selection of Homogeneous for the part type will dictate that all parts in 
the component will be the same. Figure 15-3 illustrates a homogeneous 
component. 


The Homogeneous part type will be the selection used most frequently 
in the creation of components, since most components have parts that 
are identical. 


15.7.2.2 Heterogeneous Part Type 


Selection of Heterogeneous part type would dictate that all parts of the 
component would be different, as in a relay switch, with a coil part and a 
switch part on one component. 


U1:A U1:B U1:C 


— es ene 


SN54HC7074FK SN54HC7074FK SNS4HC7074FK 


U1:D U1:E Wisk 


GPRE Q GPRE Q 

CK kK 
D> ap— D_ op— 
CACLRA C) ~ 


SN54HC7074FK SN54HC7074FK SN54HC7074FK 


Figure 15-4. Heterogeneous components are components whose 
parts are different. 
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Figure 15-4 illustrates a heterogeneous component with unique parts. 


Heterogeneous parts of a component are independent of each other. 
Changes made to Part A will not affect Part B. Each part of a 
heterogeneous component has its own separate mold. See component 
SN54HC70740W in TI 54HC.LIB. 


Heterogeneous component parts can be placed together or can be 
separated, even across sheets, if desired. 


Tango-Schematic is one of the few schematic programs on the market 
today that allows you to create heterogeneous components. 


15.7.3 Alternate Representations 


Tango-Schematic supports IEEE/ANSI and DeMorgan alternate 
component _ representations. The IEEE/ANSI component 
representations supported are those based on the component specs 
from IEEE/ANSI Standard, 91-1984. 


In the Tango-Schematic dialog boxes, and consequently in the 
discussions of the dialog boxes, the term Alternate is used for 
component representations other than the Normal, that is, IEEE/ANSI 
and DeMorgan. 


U?:A_ 


-SN5400J © © SNS5S400J = © SNS400J 


NORMAL IEEE“ANS I DeNORGAN 


Figure 15-5. Alternate representations include Normal, IEEE/ANSI, 
and DeMorgan, all pin-for-pin compatible. 
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You select the component representation during component creation. 


15.7.4 Number Of Parts 
Tango-Schematic allows you to design components with up to 255 parts. 


Once the number of parts has been set, it can later be changed while 
you remain in the Library Editor, but cannot be changed in the Sheet 
Editor. 


15.7.5 Part Number Sequence 


You may elect to number component parts alphabetically (which is fine 
for components with 26 parts or less, but is extremely confusing when 
you design a component with 145 parts. Care to figure out the 
alphabetical designation for that one off the top of your head?) or 
numerically (ah, yes, that’s a whole lot simpler). 


15.7.6 Accepting The Component Definition 


Once you have defined the component with the Setup Component 
command, press OK to accept the definition before proceeding to 
design the component parts. 


Remember: Once the component is defined and accepted, you cannot 
convert the component’s type (homogeneous versus heterogeneous). If 
you absolutely must change the component type after accepting a 
definition, select Setup Component again and start from the beginning. 


Other items defined with the Setup Component command, including the 
alternate representations, number of parts, and part number sequence 
may be changed. Simply run the Setup Component command once 
again, make your change, and press OK. 


Once you have accepted your definition, the Setup Component dialog 
box is removed, and the Library Editor workspace is displayed. You are 
now ready to create your component, placing lines, arcs, pins, etc., that 
make up the component. 
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NOTE 
Tango-Schematic allows you to draw only one part of the 


component at a time. Only one component part definition is 
active at any time. 


15.8 Drawing The Component 

part outlines are made up of lines, arcs, circles, polygons and 
rectangles. To these you add pins, symbols and attributes. 
15.8.1 Current Line 
Before you begin to draw the outline, you must first define your Current 
Line, deciding on the width and style of the line to be used in all 


subsequent line commands. 


You may select from three line styles (solid, dashed or dotted) and two 
line widths (thick or thin). 


All subsequent line, arc, and rectangle commands use these Current 
Line settings. 
15.8.2 Placing Objects 


Component parts are designed by placing one or more of these objects 
on the worksheet: lines, circles or arcs, polygons, and rectangles. 


Any of the objects that you place may be deleted using the appropriate 
Delete command and placing the cursor on the target object. 


Any of the objects may also be moved using the appropriate Move 
command. 


Lines are the only object that can be edited. 
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15.8.2.1 Place Line 


The Place Line command in the Library Editor is exactly the same as 
that in the Sheet Editor. You use the Place Line command to draw the 
straight line sections of the components. The Move Line, Edit Line, 
Delete Line and Undo commands are also available in the Library 
Editor and act exactly as they do in the Sheet Editor. 


15.8.2.2 Place Arc 


Use the Place Arc command to place an arc or circle on the screen. 


An arc is defined by its center point, radius, start angle, sweep angle and 
line width, as shown in Figure 15-6. 


start Angle 


Figure 15-6. An arc is defined by its center point, radius, start angle, 
sweep angle and line width. 


An arc may be from 1 to 360 degrees (circle). The arc’s line width is 
determined by the Current Line width. 
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NOTE 


Line style does not affect arcs. Tango-Schematic does not 
allow dotted or dashed arcs. 


To define the arc, first position the cursor at the desired center point of 
the arc. Press <LeftMouse> to fix the center point. (Use the Cursor 
Location field on the status line to help you precisely locate the desired 
X and Y coordinates.) Be careful not to move the cursor. If you do 
move it, move it back over the center point. 


The program displays a circle whose radius is equal to one grid position. 
Moving the cursor expands the circle to define radius of the arc. 


Press <LeftMouse> again to fix the radius and start angle. The start 
angle is measured counterclockwise from zero degrees. You will see a 
dynamic circle and radius line at the end of the component outline. If 
you see a solid circle and no radius, you may have clicked the cursor 
twice. Undo the last command and begin again. 


Moving the cursor defines the sweep of the arc. The sweep angle is 
always drawn counterclockwise. Therefore, if you move the cursor 
clockwise, you will see the arc being drawn counterclockwise to meet 
the cursor. 


To draw a circle using the Place Arc command, you must first fix the 
radius of the arc, then click <LeftMouse> again without moving the 
cursor. In other words, to draw a circle, double-click <LeftMouse> 
after first defining the desired radius. 

Press <RightMouse> to cancel the command at any time. The Move 
Arc, Edit Arc, Delete Arc and Undo commands are also available to fix 
any mistakenly placed arcs. 

15.8.2.3 Place Polygon 


Use the Place Polygon command to draw a closed, filled polygon figure. 


At the prompt, press <LeftMouse> to define the polygon starting 
point. Then move the cursor to draw the first segment. The 
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Orthogonal Mode selected has no affect on the drawing of polygon 
segments. 


After you press <LeftMouse> to fix the first segment of the polygon, 
two rubberbanding lines will outline the complete figure. You must 
place at least two segments before you can actually complete the figure. 
After the second segment has been defined you can: 


= Continue moving the cursor and pressing <LeftMouse> until 
you have defined the figure (with the final segment closing on the 
starting point) and press <RightMouse> to fix the polygon, 
which will then be filled in, or 


s Press <RightMouse> to complete the figure using the 
rubberbanding line as the final segment. The figure will be 
closed and colored in. 


You can select the color of the polygon fill using the Setup Display 
command, either defining the color before you place the polygon or 
after you have placed it. If you change the color after placement, the 
screen will be redrawn with the new color scheme. The Move Polygon, 
Edit Polygon, Delete Polygon and Undo commands are also available to 
fix any mistakes made with Place Polygon. 


15.8.2.4 Place Rectangle 

Use Place Rectangle to draw an unfilled rectangle. 

At the prompt, place the cursor at the rectangle starting point and press 
<LeftMouse> to fix the point. Then move the cursor diagonally to 
define the size and shape of the rectangle and press <LeftMouse> to 
fix the rectangle in place, 

You can define the color of the rectangle in Setup Display either before 
or after placement. If after placement, the screen is redrawn with the 


new color scheme. 


Use Move Rectangle, Delete Rectangle and Undo to fix any errors. 
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15.8.2.5 Place Text 


You can place free text as a part of a component. This should not be 
confused with the text used to display type, value and reference 
designators. These text strings are attributes placed with Place 
Attribute. Place Text is probably appropriate for text in components 
that won’t change. An example might be a company logo as a library 
component. Move Text, Edit Text, Delete Text and Undo are also 
available. 


15.8.2.6 Move Endpoint 


The Move Endpoint command is common to both the Sheet Editor and 
the Library Editor. It will work on buses, lines, module corners (to 
resize), wires, polygons and rectangles. 


The Move Endpoint command moves the endpoint of an entity to 
stretch or shrink that entity. 


When using the Move Endpoint command, first position the cursor on 
the endpoint of the entity and press <LeftMouse>. As you move the 
cursor vertically and horizontally, the highlighted entity stretches 
(expands and contracts). This process is called rubberbanding. Press 
<LeftMouse> to fix the new endpoint. Press <RightMouse> to cancel 
the Move Endpoint command. 


NOTE 
For the Move Endpoint command, the program is always in 


Non-Orthogonal mode. This means you can place wires and 
lines at any angle. 


15.8.3 IEEE Symbols 
IEEE symbols can be part-based, free-floating symbols or pin-based, 


pin-attached symbols. These symbols are purely graphical references, 
with no electrical properties of their own. Pin-based IEEE symbols are 


15-16 


LIBRARY EDITOR---REFERENCE 


selected using Current Pin or Edit Pin. Free-floating IEEE symbols are 
placed using the Place Symbol command. 


15.8.3.1 Current Symbol 


Use the Current Symbol command to pre-set IEEE symbols before 
placing them on the worksheet with the Place Symbol command. Free- 
floating IEEE symbols can be placed anywhere on a component rather 
than just on pins. 


In the Current IEEE Symbol dialog box, choose from the following 
symbol types: 

es Adder 

ae Amplifier 

a Astable 

a Complex 

a Generator 

s Hysteresis 


s Miultiplier 


CURRENT IEEE SYMBOL 


ion 


Figure 15-7. Set the IEEE symbols in the Current Symbol dialog box. 


15-17 


CHAPTER 15 


Set the symbol height in the Height entry box, in mils, in the range of 1 
to 99 mils. 


You can change the orientation of the symbol using the Rotate 
pushbutton. Each push of the button rotates the symbol 90 degrees 
counterclockwise. You can view the symbol orientation in the view box 
below the pushbutton. 


15.8.3.2 Place Symbol 

The Place Symbol command allows you to place free-floating IEEE 
symbols when creating IEEE component parts. The symbol placed 
using Place Symbol is the IEEE symbol selected in Current Symbol. 
Press <LeftMouse> to display an outline of the symbol. Move the 
cursor to the desired location, rotating the symbol with the R command 
as needed, and press <LeftMouse> to place the symbol. 

Use the Delete Symbol, Move Symbol and Undo commands to fix 
mistakes. 

15.8.3.3 Edit Symbol 

Use the Edit Symbol command to edit IEEE symbols already placed on 
the worksheet. The Edit IEEE Symbol dialog box allows you to reselect 
the symbol type or alter the symbol height and orientation. 


After you have made the changes, press OK to accept the changes. The 
symbol is erased and redrawn as specified in the dialog box. 


Remember, you can press U to undo the last editing change, including 
editing a symbol. 

15.8.4 Current Pin 

With the component part outline completed, you can begin placing the 


pins. First, however, you must define the pins you will be placing. You 
do this using the Current Pin command. 
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The Current Pin command allows you to predefine pin display attributes, 
electrical type, global type, pin style and length, and orientation for all 
subsequent placed pins, Figure 15-8. 


eowselect the desired pin parameters - hit SET for IEEE characteristics. 


CURRENT PIN 


Style ngt IEEE Display Characteristics 
ODot @ Short 
me | OLong | | 


Electrical Ty loba | OHide Pin 
OTristate @Hidden 
OAlways 


Oln/Out OODpen Coll 


@Passive OOpen Emit 


Figure 15-8. The Current Pin dialog box allows you to define the pins 
to be placed on the component part. 


The Current Pin dialog box resembles the Edit Pin dialog box, but 
allows you to speed up the component creation process by pre-defining 
your pins before placement. You only have to chew your cabbage once 
if you define the pin before placement, rather than going back to define 
it after placement. 


Style can be either a dot pin or a clock pin, with the appropriate 
graphical representation for each. 


Length determines the pin’s display length on the schematic. Values are 
Long (6/10") and Short (3/10"). Default is Short. Short pin lengths are 
not available for IEEE symbols. 


Display Attributes include all graphical attribute symbols attached to a 
pin for diagram clarification. These attributes are for diagram 
clarification only. Click on the Setup button in the IEEE Display 
Characteristics option box to display the Set TEEE Display 
Characteristics dialog box, Figure 15-9. 


15-19 


CHAPTER 15 


In the dialog box, enable the desired pin attributes and click OK to 
accept your selections. All enabled selections will now be displayed in 
the IEEE Display Characteristics option box to the right of the Set 
button. To change these attributes, you must again click Set and revise 
your attribute settings in the second dialog box. 


mou select the desired IEEE display characteristics. 


SET [EEE DISPLAY CHARACTERISTICS 


O37 State 
Ofmplifier 
OGenerator 
OHysteresis 
© Post poned 
oOShift 


Figure 15-9. The Set IEEE Display Characteristics dialog box allows 
you to select the attributes for IEEE component pins. 


Electrical Type contains the pin’s electrical information. 


The Global option defines what effect pin names should have when 
connecting to nets. If Type is Global Hidden, this mean that if the pin is 
hidden it will be connected to a net of the pin name. If Type is Global 
Always, then if an unnamed net is attached to the pin, it will be assigned 
the pin name. 


You may elect to Hide the pin, so that it will be visible in the Library 
Editor but hidden in the Sheet Editor. This is especially useful for 
power pins, so they don’t garble the diagram. The Display All Hidden 
Pins option in the Sheet Editor Edit Part command can override this 
setting. 


The orientation of the pin is selected using the Rotate pushbutton. Each 


press of the button rotates the pin 90 degrees clockwise. The pin in the 
framebox above the pushbutton displays the current orientation. 
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After you have defined the current pin, press OK to accept your 
definitions. 


15.8.5 Place Pin 


Now that the current pin has been defined, you can begin placing pins 
on the component parts using the Place Pin command. 


After you select Place Pin, click <LeftMouse> to display the current 
pin outline. 


The cursor is positioned at the pin end that connects to the body of the 
part (body connect end). Before placing the first pin, you must make 
sure that the body connect end will be against the input side of the 
component part. 


Press R to rotate the pin in 90-degree, counterclockwise increments 
until the pin is oriented for proper placement. 


NOTE 


Pins will appear in the same position for all homogeneous 
parts. Only heterogeneous parts can have pins in different 
positions across parts. 


After placing the first pin, press <LeftMouse> again to display the 
outline of the second pin, and so on until all pins are placed. The 
orientation of the pin remains the same until you change it using R. 


NOTE 


Pins will appear in the same position for all alternates in a 
homogeneous component, but this does not affect how the pins 
are stored in the database, since the pin Styles are likely to vary 
from alternate to alternate. Only heterogeneous parts can have 
alternates with pins in different positions. 
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15.8.6 Move Pin 


To reposition a pin, use Move Pin. At the prompt, position the cursor 
on the pin to be moved and press <LeftMouse> to capture the pin. As 
you move the cursor, an outline of the pin moves across the screen. 
Move the pin to its new position, rotating it with the R command as 
needed, and press <LeftMouse> again to fix the location. 


15.8.7 Delete Pin 


You can delete pins using the Delete Pin command. Simply place the 
cursor over the pin to be deleted and press <LeftMouse>. The pin and 
all pin attributes are deleted. Press U to undo the deletion if you 
change your mind. 


15.8.8 Zoom View And Zoom Part 


With the outline drawn and the pins placed, you'll probably want to view 
the entire component so far. You can now see what you have created, 
viewing all of the parts and alternates using the Zoom View and Zoom 
Part commands. Remember, any design or changes you made to one 
part in a homogeneous component affects all parts and all alternatives 
of that component. 


15.8.8.1 Zoom View 
First, to take a look at all alternates and their parts, select Zoom View. 


The screen should display the alternates, left to right: Normal, IEEE 
and DeMorgan, with the component’s parts displayed in rows, as shown 
in Figure 15-10. 


To return to the workspace from Zoom View, press <RightMouse>. 
Check the right entry on the status line to see which part you are 
currently looking at when you return to the workspace. The component 
:part :alternate field should read NAME :p :a, where NAME is the name 
of the component you are viewing (labeled < NoComp> before you save 
the component), -p is the part currently displayed (a-zz or 1-255), and -a 
is the alternate currently displayed (N=Normal, I=IEEE, 
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D=DeMorgan). The component name can be up to 16 characters 
long. 


“auePress <Left>, <Right>, <Enter>, or <Esc> to resume cditing. 


Des Des 

9 re 12 A 

14 ; 14 7 
~ Type Type 


1 ape 


OC3ata( 61.300, 3.600) Zoom:Vieu 7? G:100A | SN?74LSOON 


Figure 15-10. The Zoom View command graphically displays all 
parts and alternates of the component being edited. 


15.8.8.2 Zoom Part 


You can view each of the parts and alternates separately by toggling on 
this field, which is okay for a component with two or three parts and 
alternates, but for large, multi-part components you would probably 
prefer to use the Zoom Part command. 


The Zoom Part dialog box, Figure 15-11, allows you to select the 
specific component part or alternate to view. 


The available alternate types are displayed in solid type, the unavailable 
alternates in strike-through type. 


You may select the parts by using the Next and Previous pushbuttons to 
scroll through the various parts. The current part name is shown above 
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the part pushbuttons. Press OK to accept you selection and the screen 
is redrawn with that part and alternate displayed. Press 
<RightMouse> to return to the worksheet and the previous screen. 


Ceo select the part and alternate to be edited. 


ZOOM PART... 


Figure 15-11. The Zoom Part dialog box allows you to display a 
specific part and alternate of the current component. 


Once you have viewed the parts and alternates and verified that 
everything looks as planned, you can begin editing the pins. 


15.8.8.3 Jump Location And Jump Text 


The Jump Location and Jump Text commands are also available in the 
Library Editor to help you. Both commands work exactly the same as in 
the Sheet Editor. 


15.8.9 Edit Pin 


You can place pins on the parts and alternates, but these pins are 
useless until you assign attributes to them. Pins must be placed first, 
and attributes assigned after. You assign attributes using the Edit Pin 
command. 


At the Edit Pin prompt, place the cursor on the pin to be edited. If no 
pin is selected, the computer will beep. 
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Once a pin is selected, the Edit Pin dialog box is displayed, Figure 15- 
12, 


TetEnter the new pin parameters — hit SET for IEEE characteristics. 


EDIT PIN 


yl IEEE Display Characteristics 
ODot Length 
OClock pee} | (ser) 


ae lobal—) pes[i_ dC de 
OTristate @Hidden 
OAlways 


Mane [_____] lttae 


Figure 15-12. Use the Edit Pin command to assign attributes to pins 
already placed on a component part. 


This dialog box is essentially the same as that for Current Pin, with two 
additional input boxes for Pin Designator and Pin Name. 


Pin Designator is a unique alphanumeric identifier for the pin within the 
component. All pins must have a designator, but the pin name is 
optional. 


Pin Name is a user-supplied text string that aids in pin identification. 
Examples are clk, pwr, gnd, etc. Pin names can be shown in barred 
text. 


Pin names and designators are automatically placed by the program. 
(You cannot move them independently; both move with the pin when 
you use Move Pin.) 


There are many parts that do not normally display pin names or 
designators: resistors, capacitors, switches, etc. Since all pins must 
have a designator, pins for these parts would have a hidden designator 
and probably not have any pin names. You may choose to hide the pin, 
the pin designator, the pin name, or any combination of these so that all 
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aspects of the pin can be hidden on the Sheet Editor: the pin name, pin 
designator and the pin itself. 


The pin Length box in Edit Pin allows for incremental lengths measured 
in mils for creating components. 


Pin attributes may be normal, dot, clock or a variety of IEEE symbols. 


If you choose Hide Pin, the pin and its name and designator will not be 
shown when the component is placed in the Sheet Editor. A hidden pin 
is also automatically connected to a net of the same label if it exists 
(such as GND). 


The Edit Part command in the Sheet Editor will have the option 


Display Hidden Pins. This will display any of the hidden pins for the 
part being edited. 


15.8.10 Saving The Component 

Before you get carried away with the component design, you should take 
the precaution of saving your design, since you wouldn’t want to have to 
repeat each painstaking step performed so far. 

Before you can save a component, however, you must first place 
component attributes using Place Attribute. 

15.8.11 Place Attribute 

Before you can save your component part, you must first assign a Type, 
Reference Designator and, where appropriate, Value to the component 


part currently being designed. 


Select Place Attribute and click <LeftMouse> to initiate the command 
and display the Place Component Attribute dialog box, Figure 15-13. 


15-26 


LIBRARY EDITOR---REFERENCE 


woug select the desired attribute paraneters. 


PLACE ATTRIBUTE 


OHide Attribute In Sheets 


oust 


Figure 15-13. Use Place Attribute to assign attributes to component 
parts you have designed. 


In the dialog box, you can assign the: 


= Reference Designator, 
a Type or 
es Value. 


The Reference Designator allows you to identify individual component 
parts on the schematic. Components are labeled with an initial string of 
one or more letters followed by a number (i.e., U104). When you 
create the component, you do not label the component, but simply place 
the Des attribute above the part. The label is entered later when you 
place the part on the schematic sheet. Reference designators are 
optional, but are required for the part to be placed in the Net List and 
Bill of Materials report. 


The Type attribute is recommended for any part to be added to a 
library, and for the part to be processed by the various Post commands, 
including DRC, net list generation, inclusion in the BOM, etc.. Power 
components should have a Type attribute so they will be post processed, 
but is should be hidden so it is not displayed. Place the Type attribute 
below the part. 
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The Value attribute is not required but helpful for discrete components, 
such as resistors (i.e., 150 ohms). Place the Value attribute below the 
Type attribute. 


The Place Attribute command adds attributes for all parts of a 
homogeneous component simultaneously. In other words, you only 
have to place the component attributes once per homogeneous 
component, no matter how many parts you have defined. You must 
place attributes once in each alternate on any homogeneous part. 


Attributes must be placed separately for each part and each alternate in 
heterogeneous components. 


You can pre-set whether or not the attribute will be hidden when the 
part is placed in the Sheet Editor by enabling the Hide In Sheet Editor 
option. The Edit Part command in the Sheet Editor can then override 
these settings. 


Now that the component has the required attributes, you can save the 
component using Library Add. 


15.8.11.1 Edit Attribute 


You can edit any attribute by using the Edit Attribute command. Place 
the cursor over the attribute to be changed and click <LeftMouse>. 


If no attribute is selected when you click <LeftMouse>, the program 
beeps. Check to make sure that the text is actually an attribute and not 
free text, and that the cursor is squarely over the attribute when you 
click <LeftMouse> again. 


This displays the Edit Component Attribute dialog box, where you can 
re-select the attribute type. Click on OK to enable your new selection. 
The old attribute is erased and the new attribute is displayed in its exact 
position. 
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wougenter the new attribute parameters. 


Edit Component Attribute 


ttribute 
@Ref Des 
© Type 
ota 


OHide In Sheet Editor 


Figure 15-14. Use Edit Attribute to change attributes in component 
parts you have designed. 


15.8.11.2 Move Attribute 


You can reposition attributes once they have been placed by using the 
Move Attribute command. 


At the prompt, place the cursor over the attribute to be moved and click 
<LeftMouse>. The attribute is highlighted and an attribute outline is 
displayed. | Move the outline to the new location and _ press 
<LeftMouse> to place it. 


If no attribute is selected when you click <LeftMouse>, the program 
beeps. Check to make sure that the text is actually an attribute and not 
free text, and that the cursor is squarely over the attribute when you 
click <LeftMouse> again. 


15.8.11.3 Delete Attribute 


You can delete any attribute by using the Delete Attribute command. 
Place the cursor over the target attribute and click <LeftMouse>. 


If no attribute is selected when you click <LeftMouse>, the program 
beeps. Check to make sure that the text is actually an attribute and not 
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free text, and that the cursor is squarely over the attribute when you 
click <LeftMouse> again. 


The attribute is highlighted and then erased. Press U to undo the delete 
if you change your mind. 


15.8.12 Library Add 


Select the Library Add command to add components to libraries. Do 
not be confused by the command name. This command adds 
components to libraries; it does not create new libraries. Use Setup 
Libraries to create new libraries. 


In the Library Add dialog box, type in the name of library into which 
you want to add the component. If the name you select is not the name 
of an active library, the Library File Error box is displayed. This box 
warns you that the library was not correctly setup, and that you must 
load the library using Setup Libraries. 


To view the active libraries, press the List pushbutton next to the 
Library entry box. This displays the Pick Library dialog box which lists 
all of the active libraries as setup in Setup Libraries. Select your target 
library from the list box and press OK to return to the main dialog box. 


Now you may type in the name of the component you have created (up 
to 16 characters) and the prefix for the component. If there is a 
component in the current library with the same name, the program 
prompts you to Retry the save, Overwrite the existing component, or 
Cancel the command. 


The program then prompts you to place the cursor at the part reference 
point and click <LeftMouse>. Later, when you place the component 
part and want to rotate or flip the part, the reference point acts as a 
fixed pivot, while the rest of the part moves. 


It’s a good practice to select a common reference point for most of your 
parts. This saves you future headaches if you try to place two parts of a 
component and they have diametrically opposite reference points. 
Typically, you should try to fix the reference point on Pin 1 or the 
equivalent. The component is now safely saved away. 
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NOTE 


We recommend you save all custom components in custom 
libraries rather than in the libraries supplied with Tango- 
Schematic. Otherwise, your custom components may be 
overwritten when updates to the supplied libraries arrive and are 
loaded. 


Besides using custom libraries for your custom components, it is also a 
good idea to give them a unique name. When placing components, 
Tango-Schematic searches all opened libraries for the first part found 
with the name requested. Thus, if you create a new variation of a 
supplied part and save it in a custom library under the same name, the 
program may find the supplied part in the supplied library first. The 
best bet is to give all new parts unique names. 


15.8.13 Library Delete 


You use the Library Delete command to delete components from 
selected libraries. Once again, do not be confused by the command 
name. This command deletes components from libraries; it does not 
delete libraries. Use Setup Libraries to close active libraries. 


In the Library Delete dialog box, press the Library List to display the 
Pick Library dialog box. Select the target library from the list of active 
libraries. Press OK to load that library. 


To delete a component, press the Component List box to display the 
Library Browse dialog box. Select the target component, highlighting 
the component name in the Components list box, scrolling through the 
parts and alternates until you find the one you want, and click on 
Continue to select the component. Delete the component by pressing 
the Delete pushbutton. 


15.9 Editing Existing Components 


When you are creating a component, it’s not necessary to start from 
scratch. If the new component is similar to a component in the library, 
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it might be a lot easier to create the component by modifying an existing 
component. You can save the modified component with the previous 
name or save it as a new component. 


Tango-Schematic gives you this option through the Library Load 
Component command. 


15.9.1 Library Load Component 


In the Library Load Component dialog box, press the Library List 
button to display the Pick Library dialog box. Here you can select the 
library that contains the component you wish to load. 


If you are not sure what you want to load, or what library it is in, press 
the Component List button to display the Library Browse dialog box, 
Figure 15-14. 


Choose the desired library from the Libraries list box by highlighting 
the library and clicking <LeftMouse>. The list of components in that 
library will be displayed in the Components box. 


Select a component from the Components box. The component will be 
displayed in the framebox at the right. Tango-Schematic displays the 
component as it would appear when placed on the worksheet, except for 
its actual size. The size of the component is scaled to fit within the 
dimensions of the dialog box. 


Click on Next Part or Next Alt to cycle through all assigned parts or 
alternates assigned to that component. 


When you have found the part you wish to load, click on Continue to 
remove the Library Browse dialog box and return to the main dialog 


box. 


The library and component names should be listed in their appropriate 
entry boxes. Press OK to accept the selection. 
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ag select the desired component from the list. 


Library Load Component Pa2 ¢ 
LIBRARY BROWSE 


A N 
Quadruple 2-Input Positive-NOR Gates 


zetaata« = 67.688, 6.88080) Place:Block ? G: 100A <NoComp> 


Figure 15-15. The Library Browse dialog box allows you to browse 
the components contained in a library. 


If the current workspace has anything on it, the Edit Warning dialog box 
will advise you that a component has been edited and that the current 
command will overwrite the Library Editor workspace. Select Save if 
you wish to save the current component or No Save if not. Press Cancel 
to cancel the Library Load Component command. 


The screen will be re-drawn, with the selected component part or 
alternate displayed. Once loaded, you may make changes to any or all 
of the parts of the component and its alternates. Use the Setup 
Component command to change the alternates available, the part 
number sequence, number of parts, and so on. (You may not, however, 
change the component type from heterogeneous to homogeneous, or 
vice versa. To change a component type, you must start over from 
scratch.) 


Next, use the various edit and move commands to make changes to the 


component parts, their attributes, and pins. Finally, save the amended 
component under a different name in the same library or a new library. 
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Remember to create a new component name so that you do not 
overwrite an existing component accidentally. 


15.9.2 Place Part 


You can add to a component by placing an existing part on the 
component design using the Place Part command. The Place Part 
command is different from Library Load Component because it allows 
you to place an existing part on the worksheet without clearing the 
worksheet to do so, as with Library Load Component. 


Place Part in the Library Editor is operated the same as Place Part in 
Sheet Editor. For more details, see Section 8.5, Place Part. 


Prior to running Place Part, you must run the Setup Component 
command. If you have set the component up to be multi-part, you need 
only place the first part with the Place Part command. Remember that 
with multi-part components, only one part is displayed in the editor at a 
time. To view all the parts at once, run the Zoom View command. 


15.9.3 Delete Part 


It seems only fair that if you can place existing parts in the Library 
Editor, you should be able to delete them, and that a command to do so 
should be named, you guessed it, Delete Part. Actually, the Delete Part 
command goes one step further. It will delete any part currently in the 
Library Editor workspace, regardless of whether you placed it with 
Place Part, loaded it with Library Load Component, or drew it from 
scratch. 


To run the Delete Part command, select it from the menus. A warning 
will pop up notifying you that all work on the current part will be lost. 
Select OK if you want to delete the part, or Cancel if you realize this is 
not what you want to do. 


If you set up for a single-part component, Delete Part will clear the 
screen. To edit a new part, you must re-run the Setup Component 
command. If, on the other hand, you are creating a multi-part 
component, Delete Part will erase the part currently being edited, and 
replace it on the screen with the next part in the sequence. No holes 
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will result in the numbering sequence. For example, if you are editing 
Part B of a four part component and run Delete Part, Part B will 
disappear. Part C will be renumbered to Part B and will be presented 
on the screen. At the same time, Part D will be renumbered Part C. 


WARNING 


The Undo command does not operate with the Delete Part 
command in the Library Editor, so use this command with 
caution. You may, however, use Undo with the Delete Part 
command in the Sheet Editor. 


15.10 Library Management 


The components for Tango-Schematic drawings are stored in libraries. 
Each library is a special file that can contain over a thousand 
component definitions. The Tango-Schematic libraries are grouped 
according to the logic type of its components (such as DISCRETE.LIB 
and RCA _CMOS.LIB), the component manufacturer (such as 
TOSH_MEM.LIB and TI_PLD.LIB), or the component functions (such 
as DIODE.LIB, TRANS.LIB and CONNECT.LIB). In addition to the 
current libraries, Tango-Schematic is continually updated with new 
component libraries. 


You can create libraries containing all of the components found on a 
particular schematic design by using the Post Archive Library command 
or create a new library using the Setup Libraries command. 


With all of these libraries, you might expect great difficulty in keeping 
the libraries ordered, in finding out what components are in which 


libraries, and in adding and deleting components from libraries. 


Tango-Schematic has made library management straightforward and 
painless. 
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15.10.1 Library Contents 


To easily check a listing of all components in a specific library, without 
spending your day scrolling through the Library Browse dialog box, 
select Post Reports in the Sheet Editor and select the Library Contents 
report. This report can either be printed to a file or to hardcopy on a 
printer. See Section 12.9, Post Reports, for more information. 


We have already discussed Library Add and Library Delete, for adding 
and deleting components in libraries. The following sections discuss 
the Library Merge, Library Names and Library Rename commands. 


15.10.2 Library Merge 


Select the Library Merge command to merge (copy) a component from 
a specified source library into a specified destination library. 


TeaHit Merge to insert the source component into the destination library. eu) 


LIBRARY MERGE 


Library 
Component 


stinatio 
Library [MY¥_CUSTOM.LIB 
Component [664-550] (Herge 


Figure 15-16. The Library Merge dialog box. 


In the Library Merge dialog box, first enter the Source library filename 
or click on Library List to select from a list of library files. Enter the 
component you want to copy from this library or click on Component 
List to select from a list of all the components in the source library, 
using the Library Browse dialog box to scan through the components, 
choosing the one you want. 
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Now enter the Destination library filename or click on Library List to 
select from a list of library files. You can specify a new name for the 
component. If not, the program retains the source component name. 


Click on the Merge pushbutton to copy the source component into the 
destination library. 


If the component name already exists in the library the program will 
warn you that the destination component already exists and that you 
cannot overwrite it. You must either delete the existing component or 
rename your destination component. Click on Continue to remove the 
warning box. 


If you want to check that the component was copied, select Library 
Load Component and enter the Library Browse dialog box to check the 
list of components. 


15.10.3 Library Name 


The Tango-Schematic package includes over 11,000 components. To 
achieve such a multitude of components stored in libraries, without 
gobbling up all of the disk storage memory, Tango-Schematic employs 
aliases for components. Tango-Schematic uses part name aliases to 
point to one component that might exist under several names. 


Tango-Schematic uses the part name aliases to point to one component 
that might exist under several names. For example, in the TI_5400.LIB, 
component SN5400J points to a quad 2-input positive NAND gate. In 
the same library, component SN5400W also points to a quad 2-input 
positive NAND gate. Instead of storing both gates as separate entities, 
Tango-Schematic stores one quad 2-input positive NAND gate and uses 
aliases to point all quad 2-input positive NAND gate names in the same 
library to that one entity. All quad 2-input positive NAND gate 
component names in the same library point to the same functional and 
graphical entity. 


The Library Name command is used to add an alias to a library 
component, or to delete an existing alias. Run the Library Name 
command to pop up the Library Name dialog box. To add or delete an 
alias, type in the name of the current library in the Library entry box, or 
click on List to select from a list of libraries. 
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Next, enter the name of the component in the Name entry box, or select 
the component from the Name List. The component name and any 
associated aliases are listed in the Aliases list box. 


To delete an alias, select the alias in the list with the highlight bar, and 
click on Delete. 


To add a new alias, enter the new name (up to 16 characters) in the New 
Name entry box. Press Add to add the new alias name. 


wou select the desired component from the list. 


LIBRARY NAMES 


Library [T1_7408.L18_] 
Name [SH7400H_ +d) (List) 


Figure 15-17. The Library Name dialog box. 


If the component name already exists in the library the program will 
warn you that the destination component already exists and that you 
cannot overwrite it. You must either delete the existing component or 
rename your destination component. 


Once the new name is accepted, it will appear in the Aliases list box. 
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15.10.4 Library Rename 


Select the Library Rename command to rename a component in a 
selected library. 


In the Library Rename dialog box, first enter the library filename or 
click on the Library List button to select from a list of library files. 
Select the component you want to rename from the Components list 
box. Then enter the new component name. 


og select the desired component fron the list. 


Library Rename Component 


Library [RCA_CMOS .LIB 
Wame [CD22101E 
New Name [CD22181EC 


[sesame] (Goma) 


Figure 15-18. The Library Rename dialog box. 


Click on the Rename pushbutton to rename the component. If a 
component with the new name exists in the library, the program warns 
you that it cannot overwrite the existing component with that name and 
prompts you to enter another new name, or delete the existing 
component before renaming the current component. Click on Continue 
to remove the warning box. 
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15.11 Summary 


The following commands were discussed in this chapter: 


Command 


Setup Libraries 


Setup Component 


Current Line 


Function 


Defines which libraries are open. 
Defines the characteristics of a 
component to be edited or created. 
Define which line style will be used to 
draw new components. 


Place Line Place a line as part of a component. 

Place Arc Place an arc as part of a component. 

Place Polygon Place a polygon as part of a 
component. 

Place Rectangle Place a rectangle as part of a 
component. 

Place Text Place free text as part of a 
component. 

Move Endpoint Move endpoints of lines, rectangles, 


Current Symbol 
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or polygons placed as part of a 
component. 

Select the IEEE symbol to be used 
with the Place Symbol command. 


Place Symbol Place an IEEE symbol as part of a 
component. 

Edit Symbol Change IEEE symbols previously 
placed. 

Current Pin Define the characteristics of pins to 
be placed. 

Place Pin Place a pin as part of a component. 

‘Move Pin Move pins which have been placed. 

Delete Pin Delete pins which have been placed. 

Zoom View Used to view a component’s parts 
and alternates. 

Zoom Part Used to view a particular part of a 
component. 

Jump Location Jump to a specified location. 

Jump Text Jump to specified text. 

Edit Pin Edit a pin previously placed as part of 


a component. 


Place Attribute 
Edit Attribute 
Move Attribute 
Delete Attribute 
Library Add 


Library Delete 
Library Load Component 


Place Part 


Delete Part 
Library Merge 
Library Names 


Library Rename 
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a CLUE EEE 


Place attributes as part of a 
component. 

Change attributes placed as part of 
components. 

Move attributes placed as part of 
components. 

Delete attributes placed as part of 
components. 

Add a new component to a library. 
Remove a component from a library. 
Load a component from a library to 
the Library Editor workspace for 
editing. 

Place a part of a component from a 
library to the Library Editor 
workspace for editing. 

Delete the part currently being edited 
in the workspace. 

Copy a component from one library 
to another. 

Add, delete or change aliases for a 
component in a library. 

Rename a component in a library. 
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T 6 Commands 


16.1 Introduction 


This chapter provides a brief description of each Tango-Schematic 
menu command and a cross-reference to where the command is 
discussed in the Reference Manual. It is designed to accommodate 
those of you who are already acquainted with Tango-Schematic who 
may only require a quick refresher on some Tango-Schematic function. 
The information in this chapter is also available by using Tango- 
Schematic’s context-sensitive, on-line help function. 
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16.2 ‘Tango-Schematic Graphic Editors 


Tango-Schematic contains two graphic editors: the Sheet Editor and the 
Library Editor. 


The Sheet Editor provides a graphical interface for creation and 
modification of schematics (and other drawings). Starting from a blank 
or existing sheet, wires, components, etc., are added to create the 
desired sheet file. 


The Library Editor allows creation, modification and deletion of 
components within libraries. The Library Editor’s look and feel is 
similar to the Sheet Editor. 


At startup, the user resides within the Sheet Editor. To change from 
the Sheet Editor to the Library Editor, use the Edit Library command. 
While many commands are common to both the Sheet and Library 
editors, there are some that are unique to each. This chapter 
summarizes all commands in alphabetic order, irrespective of whether 
they are available in the Sheet Editor, Library Editor, or both. 
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16.3 Tango-Schematic Sheet Editor Commands 


16-2 


Current Line 
Current Text 


Delete Block 
Delete Bus 
Delete Junction 
Delete Line 
Delete Module 
Delete Part 
Delete Port 
Delete Text 
Delete Wire 


Edit Bus 
Edit Library 
Edit Line 
Edit Module 
Edit Part 
Edit Port 
Edit Text 
Edit Wire 


File Clear 

File DOS 

File Hierarchy 
File Load 

File Quit 

File Save 


Jump Location 
Jump Net 
Jump Part 
Jump Text 


Move Attribute 
Move Block 
Move Bus 
Move Endpoint 
Move Junction 
Move Line 
Move Module 


Move Part 
Move Port 
Move Reroute 
Move Text 
Move Wire 


Place Block Copy 
Place Bus 

Place Junction 
Place Line 

Place Module 
Place Part 

Place Port 

Place Text 

Place Wire 


Post Archive Library 
Post Back Annotate 
Post Cleanup 

Post Compile 

Post Forward Annotate 
Post Net List 

Post Plot/Print 

Post Reports 


Setup Communications 
Setup Display 

Setup Grids 

Setup Libraries 

Setup Options 


Undo 


Zoom All 
Zoom Center 
Zoom Extent 
Zoom In 
Zoom Out 
Zoom Redraw 
Zoom Window 


Current Line 
Current Pin 
Current Symbol 
Current Text 


Delete Attribute 
Delete Block 
Delete Arc 
Delete Line 
Delete Part 
Delete Pin 
Delete Polygon 
Delete Rectangle 
Delete Symbol 
Delete Text 


Edit Attribute 
Edit Line 
Edit Pin 

Edit Sheet 
Edit Symbol 
Edit Text 


Jump Location 
Jump Text 


Library Add 

Library Delete 

Library Load Component 
Library Merge 

Library Name 

Library Rename 
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16.4 Tango-Schematic Library Editor Commands 


Move Attribute 
Move Block 
Move Arc 

Move Endpoint 
Move Line 
Move Pin 

Move Polygon 
Move Rectangle 
Move Symbol 
Move Text 


Place Attribute 
Place Block Copy 
Place Arc 

Place Line 

Place Part 

Place Pin 

Place Polygon 
Place Rectangle 
Place Symbol 
Place Text 


Setup Component 
Setup Display 
Setup Grids 
Setup Libraries 
Setup Options 


Undo 


Zoom All 
Zoom Center 
Zoom Extent 
Zoom In 
Zoom Out 
Zoom Part 
Zoom Redraw 
Zoom View 
Zoom Window 
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Current Line 


Description 


Set the current line width and style. You may set the line width to 
Thick or Thin, and choose a line style: solid, dashed or dotted. An 
option is enabled if a dark dot appears in the check box to the left of 
the option and is disabled if the check box is empty. All subsequent 
line commands use the Current Line width and style. 


Cross-Reference 


Section 10.3.1, 15.8.1 


Current Pin 


Description 
Allows you to predefine the current pin. 


Display Attributes includes all graphical attribute symbols attached to 
a pin for diagram clarification. 


Length determines the pin’s display length on the schematic. 


You may also select Hide Pin, so that it will be visible in the Library 
Editor but hidden in the Sheet Editor. 


Electrical Type contains the pin’s electrical information. 


Global Type defines what effect pin names should have when 
connecting to nets. 


Cross-Reference 


Section 15.8.4 


16-4 


COMMANDS 


Current Symbol 


Description 


Select the current IEEE symbol which will become the default 
symbol. Select the symbol type from the Type list. Specify the 
symbol height in the Height box. The height of the symbol should 
match the height selected for text in Current Text. 


Cross-Reference 


Section 15.8.3.1 


Current Text 


Description 


Select the current text string height and orientation (stack or rotate). 
Text height can be set from 1 mil to 1000 mils, in one-mil 
increments. If Stacking is enabled, the text is stacked vertically. 
Press Rotate to rotate the text 90 degrees counterclockwise. All 
subsequent Place Text commands use the Current Text settings. 
This command does not affect fixed text strings (attributes) on 
component parts. 


Cross-Reference 


Section 10.2.1 
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Delete Arc 


Description 
Delete the selected circle or arc. 


Position the cursor over the circle or arc to be deleted and press 
<LeftMouse> or <Enter>. If no circle or arc is selected, the 
computer beeps. Press <RightMouse> or <Esc> to cancel the 
Delete Arc command. Use Undo to restore an item mistakenly 
deleted. 


Cross-Reference 


Section 15.8.2.2 


Delete Attribute 


Description 


Delete attributes assigned to a component part. Position the cursor 
over the attribute to be deleted, and press <LeftMouse> or 
<Enter>. If no attribute is selected, the system beeps. 


Press <RightMouse> or <Esc> to exit Delete Attribute mode. 
Use Undo to restore an item mistakenly deleted. 


Cross-Reference 


Section 15.8.12.3 
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Delete Block 


Description 


Delete all items inside or outside a block. Tango-Schematic 
prompts you to first press <LeftMouse> or <Enter> to mark the 
first corner of the block. As you move the cursor, a rectangular 
outline of the block expands or contracts. The first corner that you 
selected is fixed on the screen. The diagonally opposite corner is the 
current cursor position. When the outline encloses all items you 
want inside the block, again press <LeftMouse> or <Enter> to 
highlight the block in inverse video. 


After you mark the block, Tango-Schematic displays the Delete 
Block dialog box. Select Inside (the default) to delete items that are 
entirely inside the block. Select Outside to delete all items that are 
entirely outside the block. The program redraws the screen with the 
appropriate items deleted. Use Undo to restore an item mistakenly 
deleted. 


Cross-Reference 


Section 11.4 


Delete Bus 


Description 


Delete a selected bus. Position the cursor over the bus to be deleted 
and press <LeftMouse> or <Enter>. If no bus is selected, the 
computer beeps. Press <RightMouse> or <Esc> to cancel the 


Delete Bus command. Use Undo to restore an item mistakenly 
deleted. 


Cross-Reference 


Section 9.7.4 
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Delete Junction 


Description 


Delete a junction on the worksheet. Position the cursor over the 
junction to be deleted and press <LeftMouse> or <Enter>. If no 
junction is selected, the computer beeps. Press <RightMouse> or 
<Esc> to cancel the Delete Junction command. Use Undo to 
restore an item mistakenly deleted. 


Cross-Reference 


Section 9.8.3 


Delete Line 


Description 


Delete a selected line segment. Position the cursor over the line 
segment to be deleted and press <LeftMouse> or <Enter>. If no 
line is selected, the computer beeps. To avoid inadvertent loss of 
complete lines, lines are deleted in segments only. 


Press <RightMouse> or <Esc> to cancel the Delete Line 
command. Use Undo to restore an item mistakenly deleted. 


Cross-Reference 


Section 10.3.5, 15.8.2.1 
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Delete Module 


Description 


Delete the selected module from the sheet. Position the cursor on 
the target module and press <LeftMouse> or <Enter> to delete 
the module. If no module is selected, the computer beeps. 


Press <RightMouse> or <Esc> to cancel the command. Use 
Undo to restore an item mistakenly deleted. 
Cross-Reference 


Section 7.6.1.4 


Delete Part 


Description 


Delete the selected component part. Position the cursor over the 
part to be deleted and press <LeftMouse> or <Enter>. If no part 
is selected, the computer beeps. Press <RightMouse> or <Esc> to 


cancel the command. Use Undo to restore an item mistakenly 
deleted. 


Cross-Reference 


Section 4.7.6, 8.9, 15.9.2 
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Delete Pin 


Description 
Delete the selected component pin. 
Position the cursor over the pin to be deleted and press 
<LeftMouse> or <Enter>. If no pin is selected, the computer 
beeps. Press <RightMouse> or <Esc> to cancel the command. 
Use Undo to restore an item mistakenly deleted. 

Cross-Reference 


Section 15.8.7 


Delete Polygon 


Description 


Delete the selected component polygon. Position the cursor over 
the polygon to be deleted and press <LeftMouse> or <Enter>. If 
no polygon is selected, the computer beeps. Press <RightMouse> 
or <Esc> to cancel the command. Use Undo to restore an item 
mistakenly deleted. 


Cross-Reference 


Section 15.8.2.3 
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Delete Port 


Description 


Delete the selected port. Position the cursor over the port to be 
deleted and press <LeftMouse> or <Enter>. If no port is selected, 
the computer beeps. Press <RightMouse> or <Esc> to cancel the 
command. Use Undo to restore an item mistakenly deleted. 


Cross-Reference 


Section 7.6.2.4 


Delete Rectangle 


Description 


Delete the selected rectangle. Position the cursor over the rectangle 
to be deleted and press <LeftMouse> or <Enter>. If no rectangle 
is selected, the computer beeps. Press <RightMouse> or <Esc> to 


cancel the command. Use Undo to restore an item mistakenly 
deleted. 


Cross-Reference 


Section 15.8.2.4 
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Delete Symbol 


Description 


Delete the selected IEEE symbol. Position the cursor over the 
symbol to be deleted and press <LeftMouse> or <Enter>. If no 
symbol is selected, the computer beeps. Press <RightMouse> or 
<Esc> to cancel the command. Use Undo to restore an item 
mistakenly deleted. 


Cross-Reference 


Section 15.8.3.2 


Delete Text 


Description 


Delete the selected free text string. Position the cursor over the text 
to be deleted and press <LeftMouse> or <Enter>. If no text is 
selected, the computer beeps. Press <RightMouse> or <Esc> to 
cancel the command. Use Undo to restore an item mistakenly 
deleted. 


If you attempt to delete a text string that is part of a part, bus, wire, 
module, or port, the computer beeps. Text which is part of a 
component is called an attribute. Use the Edit Part command to 
change or remove a part’s attributes. 


Cross-Reference 


Section 10.2.6 
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Delete Wire 


Description 


Delete a connecting wire. Position the cursor over the wire to be 
deleted and press <LeftMouse> or <Enter>. If no wire is 
selected, the computer beeps. Press <RightMouse> or <Esc> to 
cancel the command. Use Undo to restore an item mistakenly 
deleted. 


If you attempt to delete a wire that is part of a component pattern, 
the computer beeps and the program displays an error message. 


Cross-Reference 


Section 9.6 


Edit Attribute 


Description 


Edit any attributes attached to a component part, such as Reference 
Designator, Type or Value (if applicable). 


Press <RightMouse> or <Esc> to exit Edit Attribute. Edited 
items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 15.8.11.1 
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Edit Bus 


Description 


Place a bus name or edit an existing bus name. To edit a bus, select 
the Edit Bus command from the menus. Then position the cursor 
over the bus and press <LeftMouse> or <Enter>. If no bus is 
beneath the cursor, the computer beeps. 


Before placing bus names, run the Setup Options command to select 
the current height of the attribute text. Bus names default to the bus 
attribute height selected in the Bus option in the Setup Options 
dialog box. 


Edited items may be restored to their previous condition with Undo. 
Press <RightMouse> or <Esc> to exit Edit Bus mode. 


Cross-Reference 


Section 9.7.2 


Edit Library 


Description 


Switch from the Sheet Editor to the Library Editor. The screen 1s 

cleared and the current sheet is stored in memory while you work in 

the Sheet Editor. The sheet is returned to the screen upon return to 

the Sheet Editor. A new workspace appears in the Library Editor. 
Cross-Reference 


Section 15.2 
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Edit Line 


_ Description 


Modify the width (Thick or Thin) or style (Solid, Dashed or Dotted) 
of a line segment already placed on the worksheet. To edit a line, 
select the Edit Line command. Then position the cursor over the 
line and press <LeftMouse> or <Enter>. If no line is beneath the 
cursor, the computer beeps. 


Press <RightMouse> or <Esc> to exit Edit Line mode. Edited 
items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 10.3.3, 15.8.3.1 


Edit Module 


Description 


Edit the selected module symbol. The reference designator, module 
name or the filename path for the child sheet may be modified. To 
edit a module, select the Edit Module command. Then position the 
cursor over the module and press <LeftMouse> or <Enter>. If no 
module is beneath the cursor, the computer beeps. Change the 
module name, filename, or RefDes in the Edit Module dialog box. 


Press <RightMouse> or <Esc> to cancel the Edit Module 
operation. Edited items may be restored to their previous condition 


with Undo. 


Cross-Reference 


Section 7.6.1.2 
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Edit Part 


Description 


Edit attributes attached to a component part. You may change the 
part Type, Reference Designator or Value, Part and Alternate 
Representation on the currently selected part. You may also choose 
to hide attributes and display hidden pins (typically power pins). 
Select the part number (alphabetical or numeric) and part alternate 
in the appropriate boxes. 


If you select a different part, a Type, or Alternate Representation, 
Tango-Schematic will load a new part from the libraries to replace 
the part already there (in effect, this is the manual equivalent of 
annotation). If the new part cannot be found, an error message is 
issued and the previous part remains. 


You can also select an alternate part representation, displaying 
either the IEEE/ANSI alternate or the DeMorgan. 


To edit a part, position the cursor on the part and press 
<LeftMouse> or <Enter> to display the Edit Part dialog box. If 


there is no part selected, the computer beeps. 


To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
Edited items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 4.7.6, 4.7.10, 8.6, 15.9.2 


16-16 


-~ 


, — 


-~ 


COMMANDS 


Edit Pin 


Description 


Assign attributes to a pin. To edit a pin, select the Edit Pin 
command. Then position the cursor on the pin whose attributes are 
to be assigned and press <LeftMouse> or <Enter> to display the 
Edit Part dialog box. When the Edit Pin dialog box appears, select 
the new settings for the attributes (same as in Current Pin) and the 
pin name and/or pin designator. If there is no pin selected, the 
computer beeps. 


Pin designator is a unique identifier for the pin with the component. 
Pin name is a user-supplied text string to aid in pin identification. 
Examples are clk, pwr, gnd, etc. You may also choose to hide the 
pin designator or hide the pin name and/or bar the text in the pin 
name. 


To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
Edited items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 14.4.10, 15.8.9 


Edit Port 


Description 


Edit the name attribute attached to a port. To edit a port, select the 
Edit Port command. Then position the cursor over the port and 
press <LeftMouse> or <Enter>. If no port is beneath the cursor, 
the computer beeps. When the Edit Port dialog box appears, enter 
the new port name. 


To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
Edited items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 7.6.2.2 
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Edit Sheet 


Description 


Returns to the Sheet Editor from the Library Editor. Upon return 
to Sheet Editor, the sheet file that was being worked on before 
entering Library Editor is restored to the screen. If no file was open, 
the new sheet screen is displayed. If you have edited any 
components in the Library Editor, you will be prompted to save 
them. 


To return to Library Editor, select Edit Library from the Main 
Menu. The screen will be displayed as it appeared when you exited 
the Library Editor, unless you have run Post Compile in the Sheet 
Editor, which clears the Library Editor workspace. 


Cross-Reference 


Section 15.3.1 


Edit Symbol 


Description 


Change the IEEE symbol on a component part. To edit a symbol, 
select the Edit Symbol command. Then position the cursor over the 
symbol and press <LeftMouse> or <Enter>. Select the symbol 
type from the displayed IEEE Symbol dialog box. If no symbol is 
beneath the cursor, the computer beeps. 


To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
Edited items may be restored to their previous condition with Undo. 


Cross-Reference 


Section 15.8.3.3 
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Edit Text 


ao Description 


Edit a free text string. Only free text may be modified with this 
command. Text attributes attached to various objects (such as bus, 
part or port) must be edited with the individual Edit object 
commands. 


To edit free text, select the Edit Text command. Then position the 
cursor on the string and press <LeftMouse> or <Enter>. The 
program then displays the Edit Text dialog box. If there is no string 
selected, the computer beeps. 


You can change the string’s contents or the height. You can specify 
any height from one through 1000 mils (in one-mil increments). 


To cancel the edit, press <RightMouse> or <Esc>, or Cancel. 
Edited items may be restored to their previous condition with Undo. 


Cross-Reference 


f Section 10.2.4, 15.8.2.5 
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Edit Wire 


Description 


Place net names on wires or edit existing net names. 


Before placing net names, run the Setup Options command to select 
the current height of the text. Net names default to the text height 
selected in the Wire option in the Setup Options dialog box. 


To place or edit a net name, select the Edit Wire command. Then 
position the cursor on the wire, as prompted, and press 
<LeftMouse> or <Enter>. The program then displays the Edit 
Wire dialog box. If there is no wire selected, the computer beeps. 
Enter the name (up to 16 characters) in the Wire Name entry box. 
Press <Backspace> to correct any entry errors. When the string is 
correct, press OK. To cancel the command, press Cancel, or 
<Esc>. 


An outline of the net name will appear next to the target wire. 
Tango-Schematic will automatically convert all letters to uppercase. 
Move the cursor to the desired location. Press R to rotate the name 
outline 90 degrees counterclockwise or press S to stack the name 
vertically. Once you have the desired orientation, press 
<LeftMouse> or <Enter> to place the name. Press 
<RightMouse> or <Esc> to exit Edit Wire mode. Edited items 
may be restored to their previous condition with Undo. 


Cross-Reference 


Section 4.7.8, 9.4 
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File Clear 


Description 


Clear the current sheet or component from the workspace. To clear 
the workspace, select File Clear from the menus. If the current 
sheet was changed during the editing session, the program prompts 
you to save the image, discard the changes or cancel the File Clear 
command. 


Cross-Reference 


Section 4.7.1, 6.6 


File DOS 


Description 


Execute DOS commands without completely quitting the Tango- 
Schematic program. To temporarily leave the program, select File 
DOS from the menu. When the Tango-Schematic screen disappears 
and the standard DOS command prompt is displayed, you may enter 
and execute any DOS command. To return to the Tango-Schematic 
program where you left off, at the DOS command prompt, enter: 


exit 


Note that you should not execute any terminate and stay resident 
(TSR) programs when using the File DOS command. 


Cross-Reference 


Section 6.7 
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File Hierarchy 


Description _ 


The File Hierarchy command allows you to navigate through the 
sheets of a hierarchical design from the current level down. 


If you wish to descend through the hierarchy, click on Descend. You 
will then be prompted to place the cursor over a module, and click 
<LeftMouse> or <Enter> to descend to the next level. Continue 
clicking on <LeftMouse> to descend through all levels of the 
diagram. 


To ascend through the hierarchy, click on Ascend. There is no need 
to be over a module when ascending. The program takes you to the 
parent sheet, (the previous sheet from which you have descended), 
up to the level at which you began your File Hierarchy command. 


To escape the command, click <RightMouse> and click on Cancel. 
Cross-Reference 


Section 7.5 ‘ 
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File Load 


Description 


Load a sheet or block file. Because Tango-Schematic allows only 
one sheet to be displayed at any time, loading a new sheet file 
replaces the currently displayed sheet file with the specified file. If 
you have not saved the current sheet, you will be prompted to do so. 


Enter the directory path (defaults to the current sheet file directory) 
and the filename. Click on List to display all files and sheet 
numbers in the directory path specified. Select the desired file from 
the List and click OK to enter your selection or Cancel or <Esc> 
the command to restore the File Load dialog box. Press Cancel or 
<Esc> to quit from the File Load dialog box without loading a new 
file. 


Cross-Reference 


Section 4.6.3, 6.4.3 


File Quit 


Description 


Return to DOS from the Sheet Editor. If the current worksheet was 
changed, the program prompts you to save the changes and exit, exit 
without saving the changes or cancel the File Quit command. 


Cross-Reference 


Section 4.6.4, 4.7.13, 6.10 
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File Save 


Description 


Save the current sheet to a file. The File Save dialog box displays 
the current filename and sheet number, if the file has previously 
been saved. You can accept the current filename or change the 
filename. Press List to display a list of all existing files. 


For new files, the default filename is blank. The following rules 
apply: Any DOS-legal filename may be used. The filename 
extension, however, must begin with "S" followed by a number (from 
00 through 99). Flat file diagrams and hierarchical diagrams and are 
numbered the same way. Each level of hierarchy may have a new 
filename. Thus up to 99 sheets per level of hierarchy are possible. 


You must also specify whether the file is a sheet or a block file, and 
whether to enable the Save Backup option. If you are saving a block 
file, you will be prompted to mark the block and its reference point. 


You can also get a "quick" save of the file by clicking over the 
filename on the status line. In addition to saving the file, a backup 
file with the name filename.Bnn will be saved in the current 
directory. 


Cross-Reference 


Section 4.6.4, 4.7.13, 6.5 
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Jump Location 


Description 


Jump to a specified X,Y location on the sheet. Enter the X and Y 
coordinates of the location. If the location is currently displayed, the 
cursor jumps to the specified coordinates, leaving the screen as is. 


If the location is not currently displayed, the program redraws the 
screen at the same zoom level with the specified location at the 
center. The location is based on the current grid mode, either 
Absolute or Relative. 


Cross-Reference 


Section 4.6.5.1, 6.8.1, 15.8.8.3 


Jump Net 


Description 


Jump to the nearest component pin in a specified net. Select the 
desired net from the list box in the Jump Net dialog box. 


If the nearest component pin in the net is not currently displayed 
when you select Jump Net, the program redraws the screen at the 
same zoom level with the pin at the center. 


Cross-Reference 


Section 4.6.5.2, 6.8.2 
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Jump Part 


Description 


Jump to the specified part on the sheet. When the Jump Part dialog 
box appears, enter the part’s reference designator or select from the 
Reference Designators list box. 


If the part is not currently displayed when you select Jump Part, the 
program redraws the screen at the current zoom level with the part’s 
reference designator at the center. 


Cross-Reference 


Section 4.6.5.3, 6.8.3 


Jump Text 


Description 


Jump to the nearest text string on the sheet that matches the text you 
typed in the Jump Text dialog box. 


Tango-Schematic searches for an exact match of the specified string. 
The matching string must contain all and only all the characters in 
the specified text string. 


If the matching string is not currently displayed, the program 
redraws the screen at the same zoom level with the string at the 
center. The Jump Text command is not case-sensitive (the 
characters can be either uppercase or lowercase). 


Cross-Reference 


Section 4.6.5.4, 6.8.4, 10.2.3, 15.8.8.3 
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Library Add 


o Description 


Allows addition or modification of components or symbols within 
libraries. When the Library Add dialog box appears, scroll through 
the list of libraries to select the library where you want to add the 
component or symbol (defaults to the last library accessed). Enter a 
name for the component or symbol within the library (defaults to 
name loaded from the library). 


If you try to add a component that already exists, the Pattern 
Overwrite Warning appears: Component already exists. Overwrite? 
Select Retry, Overwrite or Cancel. 


Cross-Reference 


Section 15.8.12 


~~ Library Delete 


Description 
Delete a component from a selected library. 


When the Delete Library dialog box appears, select the target library 
from the list of libraries. To delete a component, either enter the 
name in the component name input box, or highlight the pattern 
name in the component list box and click on the Delete pushbutton. 
Click on Continue to exit the Library Delete dialog box. 


Cross-Reference 


Section 15.8.13 
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Library Load Component 


Description 


Load a predefined component into the Library Editor. After the 
command is initiated and the Library Load dialog box appears, 
select the library where the component is located. 


Click on the Component List to display the Library Browse dialog 
box. Select a library from the list of libraries in the left box. A list of 
all components in that library appears in the middle box, with one 
component highlighted. The highlighted component is displayed in 
the frame box at the right. 


Click on Next Part to display the next part of the component or Next 
Alt to display the next alternate. Click on Continue to load the 
selected component and return to the Library Load Component 
dialog box. Click on OK to load the component; the part is 
displayed on the workspace. 


Cross-Reference 


Section 15.9.1 
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Library Merge 


Description 


Merge (copy) a component from a source library into a destination 
library. You may specify a new name for the pattern during the 
merge process. If not, the source component name is used in the 
destination library. If you want to copy to a new library, you must 
first add the library using the Setup Libraries command . 


Fill in the name of the destination library or select it from the 
destination List. If a component with the same name already exists 
in the destination Library, the program prompts you to 1) enter a 
new component name, 2) overwrite the existing component or 3) 
cancel the Library Merge command. You can continue to copy 
components into the current destination library. Click on Continue 
to return to the Library Editor screen. 


Cross-Reference 


Section 15.10.1 
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Library Name 


Description 
Search for, add or delete component part name aliases. 


Tango-Schematic uses the part name aliases to point to one 
component that might exist under several names. For example, in 
the TI TTL.LIB, component SN5400J points to a quad 2-input AND 
gate. In the same library, component SN5400W also points to a 
quad 2-input AND gate. Instead of storing both gates as separate 
entities, Tango-Schematic stores one quad 2-input AND gate and 
uses aliases to point all quad 2-input AND gate names in the same 
library to that one entity. All quad 2-input AND gate component 
names in the same library point to the same functional and graphical 
entity. 


Enter the component in the Name entry box, or select from the 
Name List. Press Add to add the new name. 


Cross-Reference 


Section 15.10.3 
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Library Rename 


oo Description 


Rename a component in the selected library. 


Select the library containing the component, either by typing in the 
library name or selecting it from the List. Once the library is 
chosen, select the current component name from the Components 
list box. Then enter the new component name in the New Name 
box. Click on the Rename button to rename the component. 


If a component with the new name already exists in that library, the 
program prompts you to 1) enter another new name, 2) overwrite 
the existing component or 3) cancel the Library Rename command. 
Press Continue to return to the Library Editor screen. 


Cross-Reference 


Section 15.10.4 


—_ 
Move Arc 


Description 
Move a circle or an arc. 


First, position the cursor on the arc and press <LeftMouse> or 
<Enter>. The computer beeps if no arc is selected. As you move 
the cursor, an outline of the arc moves across the screen. 


Press <LeftMouse> or <Enter> to place the arc. Press 
<RightMouse> or <Esc> to cancel the Move Arc operation. Use 
Undo to reverse any undesired move operation. 


Cross-Reference 


Section 15.8.2.2 
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Move Attribute 


Description 


Move a part’s attribute. To move an attribute, select Move Attribute 
from the menu. Position the cursor on the attribute and press 
<LeftMouse> or <Enter>. The program beeps if no attribute 1s 
selected. As you move the cursor, an outline of the attribute moves 
across the screen. Press <LeftMouse> or <Enter> to place the 
attribute. Press <RightMouse> or <Esc> to cancel the Move 
Attribute command. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 15.8.11.2 


Move Block 


Description 


Move all items contained entirely within a block. To move a block, 
select Move Block from the menu. Tango-Schematic prompts you to 
first define the block by marking two diagonally opposite corners of 
a rectangular area using <LeftMouse> or <Enter>. The program 
highlights the defined block. Press R to rotate the block. The block 
will rotate 90 degrees counterclockwise around the reference point 
with each R command. Press <LeftMouse> or <Enter> to place 
the block. 


The program moves all the items that were entirely within the 
borders of the block to the new location. If there are no items 
completely inside of the block, the computer beeps and the 
command is terminated. Connections will be rubberbanded if you 
have enabled the Maintain Connections option with the Setup 
Options command. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 11.2 
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Move Bus 


Description 


Move a bus segment. Select the Move Bus command from the 
menu. Position the cursor on the bus and press <LeftMouse> or 
<Enter>. The program beeps if no bus is selected. As you move 
the cursor, an outline of the bus moves across the screen. Press 
<LeftMouse> or <Enter> to place the bus. 


If you have enabled the Maintain Connections option with the Setup 
Options command, an outline of the connecting segment of bus also 
moves across the screen, maintaining the connection. Use Undo to 
reverse any undesired move operation. 


Cross-Reference 


Section 9.7.3.1 


-_ Move Endpoint 


a 


Description 


Move the endpoint of a bus, line, wire, module or rectangle. Select 
the Move Endpoint command from the menu. Position the cursor 
on the endpoint of the wire or other object and press <LeftMouse > 
or <Enter>. The program outlines all wires or other objects 
connected to the endpoint. If there is no endpoint selected, the 
computer beeps. 


As you move the cursor, the highlighted wires stretch (expand and 
contract) with the endpoint. This process is called mubberbanding. 
Press <LeftMouse> or <Enter> to place the wires. Press 
<RightMouse> or <Esc> to cancel the Move Reroute operation. 
Use Undo to reverse any undesired move operation. 


Cross-Reference 


Section 9.5.2, 10.3.4.1, 15.8.2.6 
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Move Junction 


Description 


Move a specified junction. Select Move Junction from the menu. 
Position the cursor on the junction and press <LeftMouse> or 
<Enter>. The program beeps if no junction is selected. As you 
move the cursor, an outline of the junction moves across the screen. 
Press <LeftMouse> or <Enter> to place the junction. Press 
<RightMouse> or <Esc> to cancel the Move Junction operation. 
Use Undo to reverse any undesired move operation. 


Cross-Reference 


Section 9.8.2 


Move Line 


Description 


Move a specific line segment. Select Move Line from the menu. 
Position the cursor on the line and press <LeftMouse> or 
<Enter>. The program beeps if no line is selected. As you move 
the cursor, an outline of the line moves across the screen. Press 
<LeftMouse> or <Enter> to place the line. Press <RightMouse> 
or <Esc> to cancel the Move Line operation. Use Undo to reverse 
any undesired move operation. 


If you have enabled the Maintain Connections option with the Setup 
Options command, an outline of the connecting segments of the line 
also moves across the screen, maintaining connections.. 


Cross-Reference 


Section 10.3.4, 15.8.2.2 
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Move Module 


-_ Description 


Move a module and all of its attributes. Select Move Module from 
the menu. Position the cursor on the module and _ press 
<LeftMouse> or <Enter>. The program beeps if no module is 
selected. 


As you move the cursor, an outline of the module moves across the 
screen. Press <LeftMouse> or <Enter> to place the module. 
Press <RightMouse> or <Esc> to cancel the Move Module 
operation. Use Undo to reverse any undesired move operation. 


Cross-Reference 


Section 7.6.1.3 


Move Part 
- 


Description 


Move and rotate a part on the sheet. Select Move Part from the 
menu. Position the cursor on the part and press <LeftMouse> or 
<Enter>. If there is no part selected, the computer beeps. 


As you move the cursor, an outline of the part component moves 
across the screen. Press R to rotate the part 90 degrees. Press X or 
Y to flip the part. Press <LeftMouse> or <Enter> to place the 
part. Press <RightMouse> or <Esc> to cancel the Move Part 
operation. Use Undo to reverse any undesired move operation. 


Cross-Reference 


Section 4.7.6, 8.8 
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Move Pin 


Description 


Move a pin on a component part. Select Move Pin from the menu. 
Position the cursor on the pin and press <LeftMouse> or <Enter>. 
The computer beeps if no pin is selected. 


As you move the cursor, an outline of the pin moves across the 
screen. Press R to rotate the pin 90 degrees with each R. Press 
<RightMouse> or <Esc> to cancel the Move Pin operation. Use 
Undo to reverse any undesired move operation. 


Cross-Reference 


Section 15.8.6 


Move Polygon 


Description 


Move a polygon on the worksheet. Select Move Polygon from the 
menu. Position the cursor on the polygon and press <LeftMouse> 
or <Enter>. The computer beeps if no polygon is selected. 


As you move the cursor, an outline of the polygon moves across the 
screen. Press <RightMouse> or <Esc> to cancel the Move 
Polygon operation. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 15.8.2.3 


16-36 


~ 


COMMANDS 


Move Port 


Description 


Move a port and all of its attributes. Select Move Port from the 
menu. Position the cursor on the port and press <LeftMouse> or 
<Enter>. The program beeps if no port is selected. 


As you move the cursor, an outline of the port moves across the 
screen. Press <LeftMouse> or <Enter> to place the port and its 
attributes. Press <RightMouse> or <Esc> to cancel the Move 
Port command. Press <RightMouse> or <Esc> to cancel the 
Move Port operation. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 7.6.2.3 


- Move Rectangle 


Description 


Move a rectangle on the worksheet. Sclect Move Rectangle from 
the menu. Position the cursor on the rectangle outline and press 
<LeftMouse> or <Enter>. The computer beeps if no rectangle is 
selected. 


As you move the cursor, an outline of the rectangle moves across the 
screen. Press <RightMouse> or <Esc> to cancel the Move 
Rectangle operation. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 15.8.2.4 
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Move Reroute 


Description 


Reroute a wire or bus as a series of wires or buses while maintaining 
the wire’s or bus’s connections. This command is especially useful 
for cleaning up wires that were dragged (rubberbanded) after 
running the Move Part command. This command does not work on 
lines. 


To change the Orthogonal mode when using Move Reroute, press 
O. 


While placing wires with the Move Reroute command, you can undo 
the last wire placed by typing U or clicking the mouse on the Undo 
hot spot. The last wire is deleted and the pivot moves back to its 
previous position. If you type U or click on the Undo hot spot after 
the command is terminated, the program deletes all wires placed 
with the last Move Reroute command, replacing the original wire or 
bus. 


Press <RightMouse> or <Esc> to end the Move Reroute 
operation. 


Cross-Reference 


Section 9.5.3 
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Move Symbol 


Description 


Move an IEEE symbol on the worksheet. Select Move Symbol from 
the menu. Position the cursor on the symbol and _ press 
<LeftMouse> or <Enter>. The computer beeps if no symbol is 
selected. 


As you move the cursor, an outline of the symbol moves across the 
screen. Press <RightMouse> or <Esc> to cancel the Move 
Rectangle operation. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 15.8.3.2 


Move Text 


Description 


Move a free text string on the worksheet. Sclect Move Text from the 
menu. Position the cursor on the string and press <LeftMouse> or 
<Enter>. If there is no text string sclected, the computer beeps. 


Press R to rotate the string 90 degrees counterclockwise. Press S to 
stack the text vertically. Press <RightMouse> or <Esc> to cancel 
the Move Text operation. Use Undo to reverse any undesired move 
operation. 


Cross-Reference 


Section 10.2.5, 15.8.2.5 
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Move Wire 


Description 


Move a specified wire on the worksheet. Select Move Wire from the 
menu. Position the cursor on the wire and press <LeftMouse> or 
<Enter>. If there is no wire selected, the computer beeps. 


As you move the cursor, an outline of the wire moves across the 
screen. Connections will rubberbanded if you have enabled the 
Maintain Connections option within the Setup Options command. 

Press <LeftMouse> or <Enter> to place the wire. Press 
<RightMouse> or <Esc> to cancel the Move Text command. Use 
Undo to reverse any undesired move operation. 


Cross-Reference 


Section 9.5.1 
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COMMANDS 


Place Arc 


Description 


Place an arc on the screen. An arc is defined by its center point, 
radius, start angle, sweep angle and line width. 


To define the arc, select Place Arc from the menu. Position the 
cursor at the desired center point for the arc and press 
<LeftMouse> or <Enter>. The program draws a circle and radius 
at this point. Move the cursor to expand the circle to the desired 
radius of the arc. You can also move the line that indicates the 
radius to the start of the desired arc, called the start angle. (The 
start angle is measured counterclockwise from zero degrees.) Press 
<LeftMouse> or <Enter> again to fix the radius and start angle. 
The program redraws the circle, this time displaying an outline of 
the arc’s line width. 


The sweep angle is always drawn counterclockwise. Therefore, if you 
move the cursor clockwise, you will see the arc being drawn 
counterclockwise to meet the cursor. To finish placing the arc, press 
<LeftMouse> or <Enter>. 


To draw a circle, fix the radius of the arc, then press <LeftMouse> 
or <Enter> without moving the cursor. 


Press <RightMouse> or <Esc> to cancel the Place Arc operation. 
Use Undo to remove any undesired placement. 


Cross-Reference 


Section 15.8.2.2 
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Place Attribute 


Description 
p - 


Place a predefined attribute to be associated with a component part. 
Attributes include Reference Designator, Type and Value. Specified 
attributes may optionally be hidden in the Sheet Editor. The 
attribute text height is set within the Current Text command. 


Press <RightMouse> or <Esc> to cancel the Place Attribute 
operation. Use Undo to remove any undesired placement. 


Cross-Reference 


Sesion ds 6.01 


Place Block Copy 


Description 


Copy all items contained entirely within a block. Select Place Block 
Copy from the menu. Tango-Schematic prompts you to define the 
block by pressing <LeftMouse> or <Enter> to mark two 
diagonally opposite corners of a rectangular area, and then to select 
a reference point for the block. The program then highlights the 
defined block. 


Press R to rotate the block 90 degrees counterclockwise, X or Y to 
flip the block around the reference point. Each time you press 
<LeftMouse> or <Enter>, Tango-Schematic places a copy of the 
block at the current cursor position. 


The program copies all the items that were entirely within the 
borders of the block to the new location. Press <RightMouse> or 
<Esc> to cancel the Place Block Copy operation. Use Undo to 
remove any undesired placement. 


Cross-Reference 
= 
Section 11.3 
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Place Bus 


Description 


Place one or more buses on the sheet. Press O to change the 
Orthogonal mode when placing the bus. 


To place a bus, select Place Bus from the menu. Press 
<LeftMouse> or <Enter> to fix the "pivot" point at the current 
cursor location. As you then move the cursor, the program draws a 
rubberbanding line from the pivot to the cursor based upon the 
Orthogonal Mode command. 


While placing a bus, you can unwind segments by pressing U to run 
the Undo command. Running Undo after the entire bus is placed 
will remove the entire bus. Press <RightMouse> or <Esc> to 
cancel the Place Bus command. 


Cross-Reference 


Section 9.7.1 


Place Junction 


Description 


Place a junction on the worksheet. A junction is used any time a 
connection is desired between two or more overlapping or connected 
wires. Wires which cross without junctions are not considered 
connected by the Post commands. 


To place a junction, select Place Junction from the menu. Press 
<LeftMouse> or <Enter> to display the outline of the junction at 
the end of the cursor. Position the outline at the precise point where 
you want to place the junction and press <LeftMouse> or 
<Enter>. Press <RightMouse> or <Esc> to exit the Place 
Junction operation. Use Undo to remove any undesired placement. 


Cross-Reference 


Section 4.7.9, 9.8.1 
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Place Line 


Description 


Place one or more lines of the Current Line width on the workspace. 
Lines are only visual aids for reading a schematic and are ignored by 
the Post commands. The line width is defined using the Current 
Line command. 


To place a line, select Place Line from the menu. Move the cursor 
to the desired start of the line and press <LeftMouse> or <Enter>. 


Each time you press <LeftMouse> or <Enter>, a line segment is 
fixed in place. Press <RightMouse> or <Esc> to escape the Place 
Line operation. 


Place Line is also used to draw bus entries. Like buses, bus entries 
are only visual aids and convey no signal information during post 
processing. 


Press O to change the orthogonal mode while placing lines. The 
orthogonal modes are selected with the Setup Options command. 


While placing a line, you can unwind segments by pressing U to run 
the Undo command. Running Undo after the entire line is placed 
will remove the entire line. 


Cross-Reference 


Section 10.3.2, 15.8.2.1 
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Place Module 


Description 


Place a module on the current worksheet, specifying the module 
name, filename and the reference designator. 


To place a module, select Place Module from the menus and press 
<LeftMouse> or <Enter> to fix the starting point at the current 
cursor location. As you move the cursor, the program draws a 
rubberbanding rectangle from the starting point to the cursor. Press 
<LeftMouse> or <Enter> to place the module. The Place Module 
dialog box appears prompting you for the module name, filename 
and reference designator. 


If no Reference Designator is specified, the label M? will be placed 
on the module. You should change the Ref Des to a valid number 
with Edit Module prior to running Post Compile. 


Press <RightMouse> or <Esc> to cancel the Place Module 
command. Use Undo to remove any undesired placement. 


Cross-Reference 


Section 7.6.1.1 
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Place Part 


Description 


Place a component part and all of its attributes on the worksheet. 
Attributes include: Type (name), Part number, Alternate 
Representation, Reference Designator and Value (if applicable). 


Enter the component type in the Component entry box or click on 
the List pushbutton to display the Library Browse dialog box. There 
you can select from a list of all components in the current libraries. 
You can only place components from the libraries which have been 
opened with Setup Libraries. Choose the desired library from the 
current libraries listed in the left box by highlighting the library and 
clicking <LeftMouse>. The list of components in that library will 
be displayed in the middle box. 


Select a component from the middle box. The component will be 
displayed in the right box. 


Click on Next Part or Next Alt to cycle through all assigned parts or 
alternate representations assigned to that component. Components 
can consist of up to 255 parts. Alternate representations include: 
Normal, IEEE and DeMorgan. 


Click on Continue to remove the Library Browse dialog box and 
proceed with the Place Part command. 


Reference designators allow you to identify individual components on 
the worksheet. 


Enter a value for the part in the Value entry box. This string can be 
from one to 8 characters long. 


Press R to rotate the outline 90 degrees counterclockwise , X or Y to 
flip (mirror) the outline around the reference point. 


Press <RightMouse> or <Esc> to cancel the Place Part command. 
Use Undo to remove any undesired placement. 


Cross-Reference 


Section 4.7.4.1, 4.7.5, 8.5, 15.9.2 
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Place Pin 


Description 


Place a pin on the Library Editor worksheet. To place a pin, select 
Place Pin from the menu. Press <LeftMouse> or <Enter> to 
display an outline of the pin. 


As you move the cursor, an outline of the pin moves across the 
screen. Press R to change the orientation, rotating the pin 90 
degrees counterclockwise with each R command. To place the pin, 
press <LeftMouse> or <Enter>. 


Pin attributes are determined by the settings made with the Current 
Pin command. Pins may be edited after placement with the Edit Pin 
command. 


Press <RightMouse> or <Esc> to exit Place Pin mode. Use Undo 
to remove any undesired placement. 


Cross-Reference 


Section 15.8.5 
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Place Polygon 


Description 


Place a polygon (a closed, filled, multi-sided geometric figure with 3 
to 255 sides) on the worksheet. 


To place a polygon, select Place Polygon from the menu. Press 
<LeftMouse> or <Enter> to fix the "pivot" point at the current 
cursor location. As you move the cursor, the program draws a 
rubberbanding line from the pivot to the cursor as a straight line 
(Orthogonal mode has no bearing on this command). Press 
<LeftMouse> or <Enter> to place each line, which represents one 
side of the polygon. The Undo command will unwind line segments, 
or if executed after the command is completed, remove the entire 


polygon. 


The polygon is complete when you place the final line segment, 
which must touch the beginning of the first line segment, enclosing 
the polygon. Then press <RightMouse> or <Esc> and the 
polygon will be filled. 


Cross-Reference 


Section 15.8.2.3 
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Place Port 


Description 


Place a port connector on the current sheet. This command is only 
applicable for hierarchical diagrams. For flat file diagrams, the off- 
sheet links are maintained by the attributes (net names or labels) 
attached to nets with the Edit Wire command. 


To place a port, select Place Port from the menu. Press 
<LeftMouse> or <Enter>. The Place Port dialog box appears. 
Enter the Port Name and specify the Port Type, which may be 
Module, Free or Global. 


A Module Port must be placed over a module, and is attached to that 
module. A Free Port is a child of a Module Port found on a sheet at 
least one level below and must carry the same name as its parent. 
Global Ports are free-floating ports that extend through the 
hierarchical design, from the level of creation down. Free Ports and 
Global Ports may not be placed over modules. 


After selecting the port type, click on OK. An outline of the port 
appears. Move the outline to a module if it is a Module port or float 
it on the worksheet if it is a Free or Global Port and press 
<LeftMouse> or <Enter> to place the port. 


Press <RightMouse> or <Esc> to cancel the Place Port operation. 
Use Undo to remove any undesired placement. 


Cross-Reference 


Section 7.6.2.1 
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Place Rectangle 


Description 


Place a rectangle (a four-sided, closed geometric figure) on the 
worksheet. To place a rectangle, select Place Rectangle from the 
menu. Press <LeftMouse> or <Enter> to fix the starting point at 
the current cursor location. 


As you move the cursor, the program draws a rubberbanding 
rectangle from the starting point to the cursor. Press <LeftMouse> 
or <Enter> to place the rectangle. Press <RightMouse> or 
<Esc> to cancel the Place Rectangle command. Use Undo to 
remove any undesired placement. 


Cross-Reference 


Section 15.8.2.4 


Place Symbol 


Description 
Place one or more IEEE symbols on the worksheet. 


To place a symbol, select Place Symbol from the menu. Press 
<LeftMouse> or <Enter> to display an outline of the symbol. 
Move the cursor to the desired location and press <LeftMouse> or 
<Enter> to place the symbol. Press <RightMouse> or <Esc> to 
cancel the Place Symbol command. Use Undo to remove any 
undesired placement. 


The symbol placed is the IEEE symbol selected with the Current 
Symbol command. It may be edited after placement with the Edit 
Symbol command. 


Cross-Reference 


Section 15.8.3.2 
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Place Text 


Description 


Place free text (up to 80 characters) on the worksheet. The default 
text height and orientation are set by running the Current Text 
command. 


To place text, select Place Text from the menu. Press 
<LeftMouse> or <Enter>. The Place Text dialog box appears. 
Enter the text string in the dialog box. Press OK to accept the string 
or Cancel the command. An display of the text string appears at the 
cursor. 


You can change orientation of the string manually by pressing R to 
rotate the string 90 degrees counterclockwise or by pressing S to 
stack the text vertically. 


Press <RightMouse> or <Esc> to cancel the Place Text operation. 
Use Undo to remove any undesired placement. 


Cross-Reference 


Section 10.2.2, 15.8.2.5 
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Place Wire 


Description 


Place one or more wires of the current wire width on the workspace. 
The current wire width is defined using the Setup Options command. 


To place a wire, select Place Wire from the menu. Move the cursor 
to the desired start of the wire and press <LeftMouse> or 
<Enter>. 


Each time you press <LeftMouse> or <Enter>, a wire segment is 
fixed in place. Press <RightMouse> or <Esc> to escape the Place 
Wire operation. 


Press O to change the orthogonal mode while placing wires. The 
orthogonal modes are selected with the Setup Options command. 


While placing a wire, you can unwind segments by pressing U to run 
the Undo command. Running Undo after the entire wire is placed 
will remove the entire wire. 


Cross-Reference 


Section 4.7.7, 9.3 
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Post Archive Library 


Description 


Uses the compile file to create a library of all components used 
within a specific schematic design, accessing the appropriate libraries 
(which must be opened using Setup Libraries) to copy those 
components to the new library. You must run Post Compile to 
create a compile file prior to running the Post Archive Library 
command. 


The new library is called filename.LIB, where filename is the name 
of the current schematic design. The new library is located in the 
same directory as the schematic sheet files. 


Post Archive Library creates a new library file which is opened 
automatically by the command itself. Therefore, only nine libraries 
can be open in Setup Libraries before you run Post Archive 
Libraries. 


Certain Tango-Schematic commands require the presence of all 
libraries containing the components on a schematic. With over 
11,000 parts consuming multi-megabytes of space, making a copy of 
all of the libraries for design archiving purposes or to pass along a 
copy of your design can be a trying task. The Post Archive Library 
command makes it easy to create a custom library that contains only 
those parts used in the design. 


Cross-Reference 


Section 12.2 
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Post Back Annotate 


Description 


The Back Annotate file contains a list of reference designators that 
need to be changed for a design. This command is used when you 
annotate a schematic design after it has been through PCB layout, 
where components have been substituted or renumbered to 
accommodate ease of manufacturing. Back Annotate corrects the 
schematic so that is matches the board layout. 


This command allows the reference designator and part to be 
changed from a was/is list; e.g., U1:D -> U4:A. Tango-Schematic 
will change the pins accordingly. 


You must run Post Compile to create a compile file prior to running 
the Post Back Annotate command. 


You have the option of annotating the compile file (useful for a 
hierarchy or if Forward Annotation was not run) or the sheet file. 


Cross-Reference 


Section 4.8.5, 12.3 


Post Cleanup 


Description 


Cleans up any overlapping wires that appear on the schematic, 
combining collinear buses, lines and wires. This is especially helpful 
after any Move Block or Move Part commands. 


Cross-Reference 


Section 4.8.1, 12.4 
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Post Compile 


~~ Description 


This command converts all sheets of a schematic diagram to a 
format that the Post routines can use, creating a compile file named 
filename.CMP, where filename is the base name of the current 
schematic design. The compile file resolves part naming and net 
naming. Annotation of parts is from left to right, top to bottom, and 
takes place in the file only; no annotation of the schematic will take 
place until you run Post Forward Annotate. 


All other Post commands use the compile file, except Post 
Plot /Print and Post Cleanup. 


Cross-Reference 


Section 4.8.2, 12.5 


Post Forward Annotate 


Description 


Post Forward Annotate takes the reference designators and net 
names changed in the compile file and changes all sheets in the 
schematic design to match those changes. This process will mark the 
compile file to indicate that forward annotation has taken place. If 
parts were switched in the process of compilation (if U1:A became 
U1:B, for instance), the correct parts from the appropriate libraries 
will be substituted. 


Post Forward Annotate also checks that all heterogeneous parts 
have a unique reference designator/type combination. 


Cross-Reference 


Section 4.8.4, 12.6 
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Post Net List 


Description 


Generates a net list for use in a PCB design program or simulation 
package. You may choose one of two formats: Tango or EDIF 2.0. 


Select Post Net List from the menu. The Post Net List dialog box 

_ appears, prompting for the net list output filename, and the desired 
net list format. If no path is entered, it will default to the current 
directory. 


Net list files contain component and net information. Component 
information includes the part name, the reference designator, any 
other part attributes defines as output for the net list. Net 
information includes the net name and a list of all component pins 
the net connects. 


Every net on the schematic should have at least two nodes. If a net 
has not been named, the Post Compile command provides a default 
name of the format NET nnn, where nnn is a number from 001 to 
999. If a net does not have at least two connections, it will still 
appear in the net list. However, an error will be generated in the 
DRC report. 


Net list generation is available for both hierarchical and flat file 
diagrams. You must run Post Compile to create a compile file prior 
to running the Post Net List command. 


Cross-Reference 


Section 4.8.6, 12.7; Appendix B 
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Post Plot/Print 


Description 


Plots or prints the current sheet or diagram, or generate output files 
in PostScript or DXF format. You can choose from a variety of 
setup options, including: selection of sheets for multi-sheet output, 
colors for various items on multi-color plots, X,Y correction values, 
X,Y offsets, plotter pen width and speed, plotter/printer port, 
plotter /printer/PostScript/DXF drivers, and the output path. 


The options you select are saved in the SCH.INI file when you exit 
the program and are then automatically reloaded the next time you 
start Tango-Schematic. 


To interrupt plotting/printing, press <RightMouse> or <Esc>. 


Cross-Reference 


Section 4,9, Chapter 13 


Post Reports 


Description 


Using the compile file, Post Reports generates a variety of reports: 
Bill of Materials, Cross Reference (changed reference designators and 
net names), Library Contents, Design Rule Check, Part Usage, Part 
Location, and Hierarchy Tree. 


Click on OK to print the specified report(s). Reports can be labeled 
with headers and footers, and output can be sent either to the 
printer or to a file. 


Press <RightMouse> or <Esc> or click on Cancel to cancel the 
Post Reports operation. 


Cross-Reference 


Section 4.8.8, 12.9 
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Setup Communications 


Description 


Configure the serial communications ports (COM1 and COM2) for 
printing and plotting. You can select the baud rate (in the range of 
300 through 9600), parity (None, Even or Odd), number of data bits 
(7 Bits or 8 Bits), number of stop bits (1 Bit or 2 Bits) and the 
handshake protocol (Hardwire or XON/XOFF). 


The serial port settings will be in effect for all subsequent output 
operations. When you exit Tango-Schematic, these settings are 
automatically saved in the file SCH.INI and loaded the next time you 
start the program. You only have to change the settings if you 
change plotters or printers. 


Cross-Reference 


Section 4.5, 13.6 


Setup Component 


Description 


Configure the component to be created in the Library Editor. Select 
Setup Component from the menu. In the Setup Component dialog 
box, specify the Part Type (homogeneous or heterogeneous), the 
number of parts (1-255), part Number Mode (Alpha or Numeric) 
and any Alternate types you wish to create (IEEE or DeMorgan). 


The Clear pushbutton prompts the Verify Clear of Component 
message: This command will clear all pending work. Are you sure? 
Press OK to clear the Library Editor workspace or Cancel to 
terminate the Clear option. 


The Setup Component command must be run prior to creating a 
new component, or editing an existing component, in the Library 
Editor. 


Cross-Reference 


Section 4.5, 15.7 
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Setup Display 


- Description 


Set the color for various objects and select the cursor shape (arrow, 
small cross or full-screen cross). 


The Setup Display dialog box shows each display item and attribute 
with a small box of color next to each object type. This box shows 
the display color for the object. To change a color for a field, click 
the mouse on the field name (not on the color box). 


You may also enable or disable the display of a sheet border and 
title block. 


The Setup Display settings are saved in the file SCH.INI when you 
quit Tango-Schematic and will be restored the next time you run the 
program. 


Cross-Reference 


_— Section 4.4.4.1, 4.5, 4.7.12, 10.4, 14.2.3 
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Setup Grids 


Description 


Set the size for the three workspace grids (Absolute, Relative and 
Visible) and set the snap grid to Absolute (the default) or Relative. 
As an alternative to the Setup Grids command, you can also set the 
snap grid by clicking the mouse on the status line’s Grid field or by 
typing G. 

You can only move the cursor to a point on the snap grid. When the 
snap grid is set to Absolute, the X,Y coordinates are displayed in 
parentheses on the status line with the origin (0,0) at the lower-left 
corner of the workspace. The status line’s Grid field shows G:xxxA, 
where xxx is the size of the Absolute Grid in mils and A signifies 
Absolute. 


When the snap grid is set to Relative, the program prompts you to 
select the Relative Grid origin by positioning the cursor and pressing 
<LeftMouse> or <Enter>. The X,Y coordinates for the Relative 
Grid are displayed in square brackets on the status line. The status 
line’s Grid field now shows G:xxxR, where xxx is the size of the 
relative grid in mils and R stands for Relative. The Relative Grid is 
especially useful for accurately placing text strings. 


The Visible Grid is for reference only. You can set the color of the 
1X and 10X Visible grids using the Setup Display command. You 
may select either the Dotted or Hatched Visible Grid style. The 
dotted option displays a dotted grid pattern on the screen, with the 
dots spaced according to the grid selected. The hatched option 
displays the same size grid in a hatched pattern, similar to the 
pattern of graph paper. Select the color of the grid using Setup 
Display. 


Cross-Reference 


Section 4.4.2.4, 4.5, 5.9.2 
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Setup Libraries 


, Description 


Setup the active libraries to be used in the Sheet Editor or the 
Library Editor. Up to 10 libraries may be open at any one time. 
Select Setup Libraries from the menu and the Setup Libraries dialog 
box appears. 


To open a library, type the library name in the Setup Libraries dialog 
box in the Library entry box or click on List to display the Library 
list box and the libraries contained within the current path. Select 
the desired library and click on Open to open the library. 


To create a new library, type in the library name and click on Create. 


To close a library, select the library from the List or from the 
displayed libraries and click on Close. 


For commands which present a listing of libraries in a dialog box, 
such as Place Part, the libraries are listed in the order in which they 

- appear in the Setup Libraries dialog box. To save time, the most 
frequently used libraries should appear first. 


Cross-Reference 


Section 4.5, 4.7.4, 8.3, 15.6 
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Setup Options 


Description 


Enable or disable a variety of Tango-Schematic options, including: 
orthogonal mode, sheet size, attribute heights, maintain connections, 
and snap-to-pin. 


The Orthogonal modes determine the mode for placing wires and 
buses on the sheet. With the Orthogonal modes, you can only place 
wires that are horizontal, vertical or at 45-degree angles. 


The available sheet sizes, in order of smallest to largest, are: ANSI A 
- E and ISO A4- Ao. 


Attribute heights are set, in mils, for Buses, Modules, Ports, Parts, 
and Wires. 


The Maintain Connections specifies whether or not Tango-Schematic 
will drag (rubberband) wires connected to entities when you run the 
Move commands. 


When laying wires, if you begin or end a wire within 1 grid of a pin 
and Snap-to-Pin is On, the program will automatically make the 
connection to the pin. 


Cross-Reference 


Sections 4.6.2, 4.7.2, 4.7.7.1, 6.4.1, 9.3.1, 9.5.4, 10.3.2.1 
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Undo 


Description 


Undo the previous editing command. The Undo command restores 
the schematic worksheet to its status prior tothe last Delete, Edit, 
File Load (loading a block only), Move, or Place command. You 
can only undo the last command. The Undo command: makes it easy 
to change your mind or to recover from a mistake. 


You can undo the previous editing command by selecting Undo in 
the Main Menu, by clicking the mouse on the Undo hot spot, or by 
typing U. 


For the Place Line, Place Polygon, and Place Wire commands, Undo 
also unwinds line, polygon and wire segments during placement. 


Cross-Reference 


Section 4.4.3.4, 5.8 


Zoom All 


Description 


Display the entire sheet, based on the current sheet size. Select 
Zoom All from the menu. . 


Cross-Reference 


Section 6.9.1 
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Zoom Center 


Description 


Re-center the display at a specified point. The program first displays 
a rectangular zoom window that indicates the screen area at the 
current zoom level. This window is the same size as the screen. By 
moving the cursor, the borders of the window can be moved off the 
screen, letting you zoom sections of the workspace that aren't 
currently displayed. 


You can initiate a quick Zoom Center at any time by simply pressing 
the "C" key on your keyboard. This is specially handy for panning 
quickly across the board. 


Position the cursor on the desired center of the display, then press 
<LeftMouse> or <Enter>. The section of the workspace inside 
the window (including the part off-screen) is redrawn at the same 
zoom level. 


Note that you cannot move the zoom window so that it crosses over 
the limits of the workspace. The workspace does not extend beyond 
the origin 0,0 (the lower-left corner of the full workspace). Press 
<RightMouse> or <Esc> to cancel the Zoom Center command. 


Cross-Reference 


Section 6.9.2 
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Zoom Extent 


Description 


Zoom to the extent of any entities on screen. The zoom level is 
automatically adjusted so that the diagram fills the screen. If only 
one part is displayed, the part will fill the screen. -If several 
components and their connections are displayed, the zoom function 
will zoom to the extent of the components. Select Zoom Extent 
from the menu. 


Cross-Reference 


Section 6.9.3 


Zoom In 


Description 


Zoom in on the display. Select Zoom In from the menu. The 
program first displays a rectangular zoom window that indicates the 
screen area at the next highest zoom level. Move the cursor to re- 
position the window. The borders of the window can be moved off 
the screen, letting you zoom in on sections of the workspace that 
aren’t currently displayed. 


Position the cursor on the desired center of the display, then press 
<LeftMouse> or <Enter>. The section of the workspace inside 
the window (including the part off-screen) is redrawn at the next 
highest zoom level. 


This command is useful if you want to view a section of the 
workspace in greater detail. Press <RightMouse> or <Esc> to 
cancel the Zoom In command. 


Cross-Reference 


Section 4.4.3.2, 6.9.4 
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Zoom Out 


Description 


Zoom out on the display. Select Zoom Out from the menu. 
Position the cursor on the desired center of the display, then press 
<LeftMouse> or <Enter>. The screen is re-drawn at a lower 
zoom level with the cursor at the center of the screen. This is useful 
if you want to view a wider area of the workspace (though in less 
detail than previously displayed). Press <RightMouse> or <Esc> 
to cancel the Zoom Out command. 


Cross-Reference 


Section 6.9.5 


Zoom Part 


Description 


Zoom in on a selected part of a component. For example, if you are 
currently viewing Part 4 of a component, use the Zoom Part 
command to display the other parts or any alternates. You may also 
display other parts or alternates using the status line; Zoom Part 
accomplishes the same thing. 


Name the part or alternate in the Zoom Part dialog box, press OK 
and the part is displayed. Press Cancel to terminate the command. 


Cross-Reference 


Section 15.8.8.2 
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Zoom Redraw 


Description 


Re-draw the display at the current center position and zoom level. 
This is useful if extensive editing (including deletions and moves) has 
left visual gaps in the worksheet display. Select Zoom Redraw from 
the menu. 


Cross-Reference 


Section 6.9.6 


Zoom View 


Description 


Displays the component currently active in Setup Component, with 
all parts and alternates displayed. The alternates are shown in rows 
left to right as Normal, IEEE and DeMorgan, and the parts are 
displayed in columns down the screen for each alternate, with Part A 
at the top of the column, Part B below that, etc. 


You may use the Zoom Part command to select one of the displayed 
parts or alternates for individual display. 


Cross-Reference 


Section 15.8.8.1 
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Zoom Window 


Description 


Zoom in or out on a specified section of the workspace. There are 
three ways to run Zoom Window: Select the command from the 
menu, click on the Zoom hot spot, or type Z. The program first 
displays a rectangular zoom window that indicates the screen area at 
the highest zoom level. To mark the center of the zoom window, 
position the cursor and press <LeftMouse> or <Enter>. The 
program displays an X at this spot. To display the section of the 
workspace inside the window at the highest zoom level, again press 
<LeftMouse> or <Enter> without moving the cursor. 


If you want to display a larger area of the workspace, you can expand 
the window by moving the cursor up or to the right. Contract the 
window by moving the cursor down or to the left. The borders of 
the zoom window can be moved off the screen, letting you zoom 
sections of the workspace that aren’t currently displayed. This 
means that Zoom Window may be used to zoom in or out on the 
display. When the window is the desired size, again press 
<LeftMouse> or <Enter>. The section of the workspace inside 
the window is redrawn to fill the screen. 


Cross-Reference 


Section 6.9.7 
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A.1 Introduction 


The first section of this appendix lists all Tango-Schematic program 
error messages in numerical order, with an explanation of each error 
message and, if possible, the steps you should take to rectify the 
problem. DOS messages are not listed; refer to your DOS manual for 
information on DOS errors. 


Most error messages require you to acknowledge the error by clicking 
on the Continue pushbutton and then correct the cause of the error. 
Other error messages (mostly to do with loading in a file) have two 

- pushbuttons: Continue and Abort. Clicking on Continue will proceed 
with the operation in progress, whereas Abort will cancel the operation 
entirely. 


NOTE 


If you encounter an error message with a number not listed in 
this appendix (or in any subsequent release notes), carefully 
record the conditions at the time of the error (Tango-Schematic 
version number, filenames, menu settings, etc.) and contact 
Technical Support at ACCEL. 


The second section of this appendix lists errors which may be presented 
in the DRC Report which is produced when running the Post DRC 
command. 


- 
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A.2 Program Errors 


ERROR 100 - ARCHIVE LIBRARY 

Too many libraries open. 

Cannot open the archive library. 

You have ten libraries open, Archive Library requires one empty 
library slot. Close one library with Setup Library. If ten libraries are 
needed to capture all components in the design make the archive a two 
step process. First close 4 libraries with Setup Library, run Archive 
Library. Continue through all component not found errors. After the 
command is finished execute File Dos and rename the archived library. 
Return to the program and using Setup Libraries close the remaining six 
libraries open the archived library and the four remaining libraries then 
run Archive Library again. 


ERROR 200 - BLOCK 

Block too large to fit in current sheet size. 

You have attempted to load a block file that is bigger than the current 
sheet size. Change the sheet size using Setup Options. 


ERROR 201 - BLOCK FILENAME 

Illegal block filename. 

Cannot be of the form: NAME.S01 - NAME.S99 

Filename: filename 

You have attempted to save a block file with a sheet file extension. 
Change the file extension to .BLK. 


ERROR 202 - BUS NAME 

Illegal bus name. 

Bus names must be of the form: 

NAME or NAMEA, NAMEB, NAMEC or NAME5..9 

Bus names cannot contain an underscore (_). 

Net names cannot exceed 16 characters. 

The format of the busname is illegal. Change the busname to a correct 
format. 


ERROR 300 - COMMUNICATION PORT 

Port not connected. 

You have attempted to send data to a serial port that is not connected 
to a peripheral. Change the destination port to the correct serial port. 
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ERROR 301 - COMMUNICATION PORT 

Port already in use. 

You have attempted to send data to a serial port that is already in use. 
Change the destination port to the correct serial port. 


ERROR 302 - COMMUNICATION PORT 

Port not set up. 

You have attempted to send data to a serial port that is not configured 
correctly. Change the destination port to the correct serial port. 


ERROR 303 - COMMUNICATION PORT 

Port not installed. 

You have attempted to send data to a serial port that does not exist. 
Change the destination port to a serial port that exists on your machine. 


ERROR 304 - COMMUNICATION PORT 

Port shared-interrupt error. 

The serial port you wish to send data through shares an interrupt with 
another device. Check the installation of your serial communications 
card, particularly the interrupt settings. 


ERROR 305 - COMMUNICATION PORT 

Port time-out error. 

The port you are sending data through has not had a response from its 
connected peripheral. Check that the connected device is turned-on, is 
on-line, and has paper. 


ERROR 306 - COMMUNICATION PORT 

Port I/O error. 

The serial or parallel port you wish to send data through is not 
operating correctly. Check the installation of your port, and if this 
problem persists, contact ACCEL Technologies Technical Support or 
your dealer. 


ERROR 307 - COMMUNICATION PORT 

Device connected to port is off-line, 

out of paper, or not selected. 

Check that the connected device is turned-on, is on-line, and has paper. 
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ERROR 308 - COMMUNICATION PORT 

Error writing to port. 

The serial or parallel port you wish to send data through is not 
operating correctly. Check the installation of your port, and if this 
problem persists, contact ACCEL Technologies Technical Support or 
your dealer. 


ERROR 309 - COMPILE FILE 

Compile file not found. 

File: filename 

You have attempted to execute a Post command that requires a compile 
file before running Post Compile. Execute Post Compile and then re- 
execute the command that caused the error. 


ERROR 310 - COMPONENT 

Component has not been initialized. 

Use the Setup Component or Library Load command to set the 
parameters for the component. 

You have attempted to start component creation without first running 
Setup Component. Run Setup Component and then re-execute the 
command that caused the error. 


ERROR 311 - COMPONENT 

Component not found in any open library. 

Component: component type 

You have entered a component name that does not exists in any open 
library. Ether enter a new component name or open a new library with 
Setup Libraries. 


ERROR 312 - COMPONENT 

No component specified. 

You have attempted to complete a command without entering a 
component name where required. 


ERROR 313 - COMPONENT 

Specified part and alternate not found for component. 
Component: component type 

You entered a component that exists in the library but the requested 
part or alternate does not exist in the library. 
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ERROR 314 - COMPONENT 

Specified part and alternate not found for component. 

Operation will be incomplete. 

Component: component t ype 

You have attempted to run a post process that requires the libraries to 
be open or all components in the design. This includes Post Compile if 
Group selected, Post Forward Annotate, Post Library Archive, and Post 
Was/Is. The component listed on the screen will not be processed 
correctly. Either continue and manually change the part, or cancel and 
restore the original files from the backup files file.b??. 


ERROR 400 - DRIVE 

Error accessing drive drive name. 

The drive specified in the filename/path specification cannot be 
accessed. Check that you specified a drive that exists. If you have 
specified a floppy drive, ensure that a floppy is in the drive and the drive 
door is closed. 


ERROR 500 - ENTERED VALUE 

Entered value is out of range. 

Legal va/ue name range is lower-bound to upper-bound. 

You entered a value into a numeric field that is out of range. The 
correct range is given in the message. Enter a new value within the 
range. 


ERROR 501 - EMPTY WORKSPACE 

No primitives are contained within the workspace. 

Cannot add an empty component to a library. 

When running the Library Add command this error is displayed if there 
are no primitives (lines, pins, text, arcs, etc.) in the component. Tango- 
Schematic will not add a blank component to a library file. Re-run the 
Library Add command, after primitives are placed. Also, you cannot 
run the Post commands with an empty workspace. Be sure to load a 
Schematic file prior to running these commands. 
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ERROR 600 - FILE CLOSE 

Error closing file. 

File: filename 

An error occurred while closing the file just operated on. Make sure 
that you have sufficient disk space. 


ERROR 601 - FILE DOS 

Insufficient disk space to write swapfile. 

FILE DOS command cannot be executed. 

When the File DOS command is executed, all Schematic items in the 
DOS 640K memory are written to disk, to free up space for executing 
DOS commands. This file is known as the swapfile. If you do not have 
sufficient disk space for the swapfile, this error is reported and you 
cannot execute the File DOS command. Make sure that you always 
have ample free disk space for the swapfile. 


ERROR 602 - FILE DOS 

FILE DOS command cannot be executed. 

The File DOS command executes the DOS command processor, 
COMMAND.COM. To do so, COMMAND.COM must be in a 
directory specified by the PATH environment variable. This message is 
reported if the COMMAND.COM file cannot be found, or if it is 
corrupted. Make sure that you have a valid copy of COMMAND.COM 
in a directory specified by the PATH variable. 


ERROR 603 - FILE OPEN 

Error opening file. 

File: filename 

An error occurred while opening the file to be operated on. Make sure 
that the file exists, is not a read-only file, and if on a diskette, that the 
diskette does not have a write-protect tab. 


ERROR 604 - FILE READ 

Error reading from file. 

File: filename 

An error occurred while reading from the specified file. Make sure that 
the file is not corrupted. 
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ERROR 605 - FILE WRITE 

Error writing to file. 

Check for full disk or write-protect tab. 

File: filename 

While writing a file, the disk became full or the diskette has a write- 
protect tab on it. Make sure that you always have enough disk space to 
write all files you wish to create, and that any diskettes you wish to write 
to do not have write-protect tabs. 


ERROR 606 - FILENAME 

Illegal or reserved filename. 

Filename: filename 

DOS imposes certain rules as to what constitutes a valid filename, and 
there are certain filenames that are reserved for use by the operating 
system. If you enter an illegal filename, or one that is reserved by DOS, 
this message is issued. Enter a new filename. 


ERROR 607 - FILENAME 

No filename specified. 

You have failed to enter a filename in an entry in the dialog box. Enter 
a filename and try again. 


ERROR 608 - FILENAME/PATH 

Filename/path specification is too long. 

Filename: filename 

The total number of characters in the filename/path specification 
cannot exceed 64. This is a DOS limitation. Do not use directories that 
are so deep for this to occur. 


ERROR 800 - HIERARCHY 

Highest level of the hierarchy reached. 

The File Hierarchy command cannot ascend a hierarchy higher than the 
file that Schematic was started. Load the root of the hierarchy with File 
Load and use File Hierarchy to descend to the correct position. 


ERROR 1200 - LIBRARY 

Component already exists. 

Component: component name 

An attempt was made to give a component a name that already belongs 
to a component in the library. Enter a new name for the component 
and execute the command again. 
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ERROR 1201 - LIBRARY 

Component could not be added to library. 

An error occurred adding a component to a library, check for a full disk. 
If the disk is not full then the library somehow got corrupted. If your 
disk is not full contact Technical Support at ACCEL. 


ERROR 1202 - LIBRARY 

Component could not be added to destination library. 
Component: component name 

An attempt was made to copy a component with library merge. The 
component name already exists in the destination library. A component 
cannot be overwritten is this case because the old name may have 
aliases. Enter a new component name and execute the command again. 


ERROR 1203 - LIBRARY 

Library already exists. 

Library: /ibrary name 

An attempt was made to create a library that already exists. Either 
enter a new library name or open the library instead of trying to create 
it. 


ERROR 1204 - LIBRARY 

Library is already open. 

An attempt was made to open a library that is already open. If the 
name was entered wrong type in the new name. Otherwise close the 
library before trying to reopen it in a new position. 


ERROR 1205 - LIBRARY 

Library not found. 

Library: /ibrary name 

A library name was entered that does not exist. Enter the correct 
library name or create the library. 


ERROR 1206 - LIBRARY 

No libraries are currently open. 

Use the Setup Libraries command to open one or more libraries. 
An attempt was made to access a library before the library was opened. 
Use Setup Library to open a library prior to accessing it. 
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ERROR 1207 - LIBRARY 

No library specified. 

You failed to enter a library name in an entry in the dialog box. Enter a 
library name and try again. 


ERROR 1208 - LIBRARY 

Library /ibrary name was not closed correctly. If modifications 
were made to the library during the last editing session future 
modification may cause the library to become corrupted. 
Somehow a library was not closed correctly. This could happen if the 
computer was re-booted during the operation of Schematic. If no 
changes were made to the library during the last editing session then 
continue. Otherwise call Technical Support at ACCEL. 


ERROR 1209 - LIBRARY 

Source and destination library names are the same. 

You attempted to copy a component within the same library. If you 
want to assign a new name to a component use Library Names this 
saves significant disk space and has the added advantage that any 
changes only have to be added once. Otherwise load the component 
with Library Load and save it with Library Add under the new name. 


ERROR 1210 - LIBRARY PATH 

Library path has been changed. Since all libraries must be in the 
same directory, all currently open libraries will be closed. 

You changed the library path inn Setup Libraries. Continue if you want 
all currently open libraries closed. Abort if you want to leave the 
libraries open. 


ERROR 1211 - LIBRARY LIMIT 

Limit of 10 open libraries has been reached. 

You are only allowed 10 open libraries. Close one library before 
opening the new library. 


ERROR 1300 - MEMORY LIMIT 

Memory limit has been reached. 

Cannot complete operation. 

There is not enough memory to complete the current operation. Free 
up as much of the DOS 640K memory space as possible, removing any 
terminate-and-stay-resident (TSR) programs. If this is not possible, 
consider adding expanded memory to your system. Tango-Schematic 
supports EMS conforming to the LIM 3.2 and 4.0 standards. 
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ERROR 1301 - MEMORY LIMIT 

Memory limit has been reached. 

Cannot display dialog box. 

Command cannot be completed. 

There is not enough memory to display the dialog box for the command 
just executed. This indicates you are getting very low on memory. Free 
up as much of the DOS 640K memory space, removing any terminate- 
and-stay-resident (TSR) programs, or add expanded memory (EMS). 


ERROR 1302 - MEMORY LIMIT 

Memory limit has been reached. 

Cannot display list box. 

Type in selection, instead of picking it from the list box. 

There is not enough memory to display the list box in the dialog box. 
However, rather than picking a selection from the list box, you can type 
it into the corresponding entry box. Nonetheless, this indicates you are 
getting very low on memory. Free up as much of the DOS 640K 
memory space, removing any terminate-and-stay-resident (TSR) 
programs, or add expanded memory (EMS). 


ERROR 1303 - MEMORY LIMIT 

Memory limit has been reached. 

Cannot allocate port I/O buffers. 

There is not enough memory to allocate the data buffers required for 
communication with the serial or parallel port. Free up as much of the 
DOS 640K memory space, removing any terminate-and-stay-resident 
(TSR) programs, or add expanded memory (EMS). 


ERROR 1304 - MODULE 

Duplicate port names found within a module. 

Second port will be ignored. 

Module: module name 

Port name: port name 

Two ports within a module have the same name. Replace the name of 
one port with a new name using Edit Port. 


ERROR 1305 - MODULE FILENAME 

No module filename specified. 

You have failed to enter a module filename in an entry in the dialog 
box. Enter a filename where the modules design is exploded and try 
again. Note the file does not have to exists until Post Compile is 
executed. This allows top down design. 
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ERROR 1306 - MODULE FILENAME 

Module filename cannot contain a file extension. 

You entered an file extension on a module filename. This is not 
allowed. Post compile will search for files name.SO1 thru name.S99. 


ERROR 1307 - MODULE NAME 

No module name specified. | 

You have failed to enter a name for a module in the dialog box. Enter a 
module name and try again. 


ERROR 1400 - NET NAME 

Illegal net name. 

Net names cannot contain an underscore ( ). 

You entered an (__) in a netname which is not allowed. Nets with (_) in 
them are reserved for Tango use. 


ERROR 1500 - OVERWRITE 

Library library name already exists. 

Press <Continue> to overwrite. 

A command that creates a library has detected a library as already 
existing. Either overwrite the library or save the old library as a 
different name. 


ERROR 1600 - PART 

No part specified. 

You have failed to enter a part in an entry in the dialog box. Enter a 
part and try again. 


ERROR 1601 - PIN DESIGNATOR 

Duplicate pin designator found. 

Part: part name 

X coordinate: x coordinate Y coordinate: y coordinate 

Two or more pins were detected with the same pin designator during 
Library Add. Each pin designator must be unique. This is a warning 
and the Library Add will continue if desired. If the situation is not 
corrected unexpected results may appear during post processing. 
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ERROR 1602 - PIN DESIGNATOR 

Missing pin designator. 

Part: part name 

X coordinate: x coordinate Y coordinate: y coordinate 

A pin was detected without a pin designator during Library Add. Each 
pin must a a unique designator. This is a warning and the Library Add 
will continue if desired. If the situation is not corrected unexpected 
results may appear during post processing. 


ERROR 1603 - PIN NAME 

Missing pin name. 

Part: part name 

X coordinate: x coordinate Y coordinate: y coordinate 

A global pin was detected without a pin name during Library Add. 
Each global pin must a a unique name. This is a warning and the 
Library Add will continue if desired. If the situation is not corrected 
unexpected results may appear during post processing. 


ERROR 1604 - PLOTTER/PRINTER DRIVER 

Specified driver does not exist. 

Driver: driver name 

The required Plot/Print driver does not exist in the directory where 
Tango Schematic executable was found. Either select a different driver 
or load the required driver from the distribution media. 


ERROR 1605 - POLYGON LIMIT 

Limit of 255 polygon vertices has been reached. 

Press <RightMouse> or <Esc> to complete polygon. 

You have attempted to create a polygon with more than 255 vertices. 
Split the polygon up into two or more polygons. 


ERROR 1606 - PORT NAME 

No port name specified. 

You have failed to enter a port name in an entry in the dialog box. 
Enter a port name and try again. 
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ERROR 1800 - REFERENCE DESIGNATOR 
Illegal reference designator. 
Use the following examples as guides: 
Legal: U1, U?, RELAY21, CONN? 
Illegal: U??, U12?, U2A, CON TACT, ABC:DEF 
You entered a reference designator of an invalid format in a dialog box 
entry. Enter a valid ref 


ERROR 1801 - REFERENCE DESIGNATOR 

No reference designator attribute in component. 

Components without reference designators will not appear in the 
net list or bill of materials. 

The component being added to the library does not have a reference 
designator. Add a reference designator to the component with Place 
Attribute if the component should appear in the bill of materials or 
netlist. 


ERROR 1900 - SCHEMATIC FILE 

Bad line found in schematic file. 

Line will be ignored. 

Line: /ine number Token: bad token 

A bad item was found in the schematic line on the given line number. 
This should only happen if the file has manually been edited or if the 
version has changed. 


ERROR 1901 - SCHEMATIC FILE 

Bad schematic file format. 

File: filename 

The format of the file being loaded 1s not the correct format for a Tango 
Schematic file. Enter a new file in the file load dialog box. 


ERROR 1902 - SCHEMATIC FILE 

Schematic file is incompatible with current version. 

File: filename 

The file you requested to be loaded is incompatible with the current 
version of Tango Schematic. If this occurs a translator should have 
been supplied with the distribution media. 
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ERROR 1907 - SECURITY DEVICE 

Error detected with the security device. 

Check the installation of the security device before proceeding. 
The security device could not be found. Make sure that it is connected 
to a parallel port. If a printer is connected to the security device, make 
sure that the printer is turned on. 


ERROR 1908 - SECURITY DEVICE 

Error detected with the security device. 

Program will abort to DOS. 

The security device could not be found a number of times, and so the 
program will abort to DOS. Make sure that the security device is 
connected to a parallel port. If a printer is connected to the security 
device, make sure that the printer is turned on. 


ERROR 1909 - SEGMENT LIMIT 

Limit of 255 segments has been reached. 

You attempted to place more than 255 segments during a Place 
operation. Press RightMouse or Esc to complete the place. Then more 
segments may be placed. 


ERROR 1910 - SHEET FILENAME 

Illegal sheet filename. 

Must be of the form: NAME.S01 - NAME.S99 

Filename: filename 

You entered an invalid file name. The file extension must be S01 thru 
S99. If no extension is entered the default is S01. 


ERROR 1911 - SHEET SIZE 

Sheet size too small to contain all items in the workspace. 

You attempted to change the sheet size to a size smaller than required 
for all items in the workspace. Either choose a larger sheet size or 
compact where items are placed with Move Block. 


ERROR 2000 - TYPE 

No type specified. 

To have failed to enter a type in an entry in the dialog box. Enter a 
component type and try again. 
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ERROR 2001 - TYPE ATTRIBUTE 

Part does not have a type attribute. 

Part cannot be edited. 

The part being edited did not have a type attribute so it cannot be 
edited. Go into the Library Editor load the component with Library 
Load and place a type attribute with Place Attribute. Resave the 
component with Library Add. Delete the part from the sheet with 
Delete Part and place the part with Place Part. Now the component 
may be edited. 


ERROR 2002 - TYPE ATTRIBUTE 

No type attribute in component. Parts without a Type are not 
editable in the sheet editor. They also will not appear in the net 
list or bill of materials. 

You have attempted to save a component without a type attribute. This 
is a warning the Library Add will continue if desired, however the part 
will not appear in a bill of material report or in the netlist. 


ERROR 2100 - UNEXPECTED CONDITION 

Unexpected error condition. 

Error code: internal error number 

If this error is displayed, contact ACCEL Technologies Technical 
Support or your dealer. Please be prepared to provide the error code 
and to describe the conditions leading to the error. 


ERROR 2101 - UNEXPECTED CONDITION 

Unexpected error condition. 

Error code: internal error number 

If this error is displayed, contact ACCEL Technologies Technical 
Support or your dealer. Please be prepared to provide the error code 
and to describe the conditions leading to the error. 
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ERROR 2300 - WAS/IS FILE 

Cannot mix single-part and multi-part components. 

Line will be ignored. 

Old reference designator: o/d ref des 

New reference designator: new ref des 

Line: /ine number 

You attempted to replace a whole component with a part, or a part with 
a whole component. The correct format is giving by the following 
example U1:A U2:B or U4 U6. Replace the offending line in the was/is 
file restore the sheet files from the backup if necessary an restart Post 
Was Is. 


ERROR 2301 - WAS/IS FILE 

Illegal reference designator. 

Line will be ignored. 

Reference designator: reference designator 

Line: line number 

The format of the reference designator in the WAS/TS file is invalid. 
Replace the offending line in the was/is file restore the sheet files from 
the backup if necessary an restart Post Was Is. 


ERROR 2302 - WAS/IS FILE 

Missing reference designator. 

Line will be ignored. 

Line: /ine number 

A line in the WAS/TS file did not have a reference designator. Replace 
the offending line in the was/is file restore the sheet files from the 
backup if necessary an restart Post Was Is. 


ERROR 2303 - WAS/IS FILE 

Old reference designator not found in compile file. 

Reference designator: o/d ref des 

A reference designator in the WAS/IS file was not found in the compile 
file. Replace the offending line in the was/is file restore the sheet files 
from the backup if necessary an restart Post Was Is. 
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ERROR 2304 - WAS/IS FILE 

Unexpected string found. 

Line will be ignored. 

String: string 

Line: /ine number 

An unexpected text string was detected in the WAS/TS file. Replace the 
offending line in the was/is file restore the sheet files from the backup if 
necessary an restart Post Was Is. 


ERROR 2304 - WORKSPACE LIMITS 

item is outside the workspace. 

The command you have attempted would result in a schematic item 
outside of the current workspace. Try again, keeping within the 
workspace boundaries. 


A.3 Design Rule Check Errors 


The following errors may be presented in the DRC Report which is 
generated when running the Post DRC command. The errors are not 
numbered. A discussion is provide for only a subset of the entries, since 
some of the errors are self-explanatory. 


A.3.1 Hierarchy Errors 


Bad module RefDes 

When placing a module with Place Module, the designator defaults to 
M?. If the ? is not replaced with a number (using Edit Module) prior to 
running Post Compile, this error will occur. 


Undefined module 

A module has been placed which points to a filename which does not 
exist or cannot be found. Edit the module to correct the filename, or 
check to see that the file is in the current subdirectory or in the specified 
subdirectory. 


Bus mismatch between parent and child 

The bus entering a module port on the parent sheet has a different 
number of nets than the bus exiting a free port on the child sheet. 
Check the nets entering and exiting ports to be sure they match. 
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Unconnected port 
A Module Port or a Free Port does not have a wire or bus connected to 
it. 


Module recursion 

A module points to a file that includes a module which points back up 
the hierarchy. Modules may not point up a hierarchy structure, only 
down. (Sorry, even as totalitarianism recedes amid great fanfare, this is 
one simple fact of hierarchy which must remain.) 


A.3.2 Electrical Errors 


Output pin connected to bi-directional pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Output pin connected to output pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Output pin connected to collector pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Output pin connected to tri-state pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Output pin connected to emitter pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Output pin connected to power pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Collector pin connected to power pin 


There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 
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Collector pin connected to emitter pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Emitter pin connected to bi-directional pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Emitter pin connected to emitter pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Emitter pin connected to power pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Tri-state pin connected to power pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Bi-directional pin connected to power pin 
There is a pin-to-pin mismatch. Reconnect the wire to the appropriate 
pin or edit the offending pin to change its electrical type. 


Single node net 
The net includes a connection to only a single pin. Each net must be 


connected to at least two pins. 


Net has no input 
Each net must have an input. 


Net has no output 
Each net must have an output. 
A.3.3 Pin Errors 
Unconnected pin (except passive) 


A pin has nothing connected to it. This may not be a problem, but it is 
reported nonetheless so that you can check. 
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Pin skipped because used wrong 

A component was used which contained a pin designated Global 
Always, but did not include a pin name. Edit the component to add a 
pin name. 


Global pin tried to rename global net 
A global pin has been connected to a net with a name different from the 
pin name. Rename either the net or the pin so that they match. 


Unreferenced global pin 
A pin designated as Global Always has nothing connected to it. Either 
connect the pin to a net, or edit the pin so that it is no longer global. 


A.3.4 Wire Errors 


Unreferenced wire 
A wire exists with nothing connected to it, perhaps the remnant of a 
partially deleted wire. Delete the wire or connect to two or more pins. 


Wire tried to rename a named net 

A wire of one rame has been attached to a wire of a different name, ie a 
wire named ADDR1 has been inadvertently (surely you wouldn’t do this 
on purpose!) connected to ADDR2. Use Edit Wire to correct the wire 
segment with the offending name. 


Unnamed bus or wire into a module or out of a free port 
An unnamed bus or wire has been connected to a module or Free Port. 
Use Edit Bus or Edit Wire to name the bus or wire. 


Unnamed global net 
An unnamed wire has been attached to a component pin designated 
Global Always. Use Edit Wire to name the net connected to the pin. 


A.3.5 Component Errors 
Duplicate reference designators 
More than one component is using the same reference designator. Use 


Edit Component to renumber the offending component’s reference 
designator. 
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B.1 Introduction 


The net list file for the Tango family of software is an ASCII text file, 
with a carriage return (CR) and a line feed (LF) at the end of every line. 
The net list is divided into two sections: the component section and the 
net section. 


B.2 The Component Section 


The component section contains a description of each component on 
the board, including the component reference designator, the preferred 
package, the type, and for certain parts, the value. Although the net list 
produced by Tango-Schematic contains one, the component section is 
optional and need only be included for programs that require it. 


There can be any number of component descriptions in the component 
section. Each component description is contained within square 
brackets [], with each square bracket being the first and only character 
on a line. All text between component descriptions (text that is not 
enclosed in square brackets) is ignored. This allows you to insert 
comments in the net list. 
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The component description has the following format: 


[ 

refdes 

package 

type 

value (for certain components) 
(blank line) 

(blank line) 


J 


The refdes is the reference designator, which can be up to 16 
alphanumeric characters in length. All letters in the reference 
designator must be upper-case. For example: U1, R3, XTAL2. 


The package is the component package, which may be the name of a 
Tango-PCB library pattern. The package can be up to 16 alphanumeric 
characters in length. All letters in the package must be upper-case. For 
example: DIP40, RES400, DB9. 


The type is the component type. The type can be up to 16 alphanumeric 
characters in length. For example: SN74LSOON, LM324M, PNP, 
CRYSTAL. 


The value is the component value. The value line is blank except for 
components such as capacitors, resistors, inductors, etc., which may take 
on certain values. 


The two blank lines are reserved for future enhancements. 
The following is a net list component description for a Z30ACPU: 


[ 

US 

DIP40 
ZS0ACPU 
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B.3 The Net Section 


Following the component section is the net section, which contains one 
or more net definitions. A net is a group of nodes to be connected 
together. A node consists of a component reference designator, a 
delimiter and a pin designator. 


There can be any number of nets in the net section. Each net is 
contained within parentheses (), with each parenthesis being the first 
and only character on a line. All text between nets (text that is not 
enclosed in parentheses) is ignored. This allows you to insert 
comments in the net list. 


Each net in the net section has the following format: 


The net is the net name, which can be up to 16 alphanumeric characters. 
Since case is not significant when comparing net names in Tango 
programs, Tango-Schematic forces all characters entered to upper-case. 
Therefore, do not attempt to use case alone to distinguish net names. 
And, do not use parentheses or square brackets for the first character in 
a net name. 


The lines after the net name contain the nodes in the net, with one node 
per line. Each node consists of a component reference designator (up 
to 16 alphanumeric characters long), a single-character delimiter (a 
hyphen, a comma or a space) and a pin designator (up to 16 
alphanumeric characters long). Both the reference designator and the 
pin designator must be upper-case. 


Each node is scanned from left to right until the first occurrence of a 
delimiter (a hyphen, a comma or a space) is found. Everything to the 
left of the delimiter is considered the component name; everything to 
the right is considered the pin designator. Do not use any of the 
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delimiter characters in your component names, since this will cause the 
Tango program to incorrectly read the net list. 


A node will appear only once in the net list, since by definition a node 
can only belong to one net. A node appearing in more than one net 
would imply that those nets should be joined into one net, since they 
have the node in common. 


A sample net section is shown below: 


( 

A0 

U1-10 
U2-10 
U3-10 
U4-10 
U5-30 
U6-34 

) 

( 
CPUCLK 
RS-2 
U6-20 
U9-6 

) 

( 
U10.1_J2.2 
J2-2 
U10-1 

) 


eo 


- 


C High-Quality Plots 


C.1 Introduction 


Experience has shown that selecting the correct plotter supplies can 
consume a great deal of time, effort and money. We’ve included this 
appendix so that the countless hours we’ve spent evaluating plotter 
supplies might save a great deal of your time, effort and money. The 
recommendations in this appendix are the result of testing many pen 
types, inks, films and plotters during the development of the Tango 
products. The recommendations also include customer comments and 
suggestions. 


The plots of your schematic design reflect many hours of work. In this 
light, we strongly recommend that you use high-quality plotter supplies 
from a reputable source for their production. Also, find a drafting 
supplies dealer that will work with you. Saving a small amount of 
money by buying cheap pen points is a bad move. The result will show 
the difference and you will waste hours on clogged pens and streaky 
plots that will undoubtedly have to be plotted again. Although pen 
points seem expensive, they are but a small fraction of the overall design 
system cost. 


Generally, schematic drawings do not generally require the same high 
quality as PCB layouts. For this reason, we have included a section in 
this appendix on Low-Cost Plots. 

NOTE 


Please consult your plotter manual or your plotter dealer before 
following any of the recommendations in this chapter. 
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C.2 Plotter Points And Inks 
High-quality plots have the following requirements: 


= Consistent ink flow and opaque coverage. 


= Ink that won’t dry in the pen while the pen is up for short 
periods. 


sn Repeatable line widths for accurate plots. 

s Long-lasting, durable pen points. 
The only pen points we’ve found that meet all these requirements have 
tungsten-carbide, cross-grooved points. The following brands are widely 
available: 

= Staedtler 757 PL6 CS Plotter Point (.60 mm) 

= Staedtler 757 PL3 CS Plotter Point (.30 mm) 

s Koh-I-Noor 63VTB-2/.60 Plotter Point (.60 mm) 

s Koh-I-Noor 63VTB-00/.30 Plotter Points (.30 mm) 
In evaluating pen points, we found the Staedtler points to yield the best 


results. They produce excellent plots and very rarely clog. 


Experience has shown that the choice of ink is just as important. 
Nothing is more irritating than having the ink dry in the pen in the 
middle of a large plot. Only latex-based inks have shown the right 
combination of density and drying time. Two readily available latex- 
based inks are: 


s Koh-I-Noor 3084-F RAPIDRAW Ink 


sw Graphics Resources Intense Black Plotter Ink 


C.3 Drafting Film 


Drafting film does not appear to have as much effect on plot quality as 
the pen and ink combination. Here again, your local drafting supplies 
dealer is the best source for recommendations, since so many types of 
film are available. Many of our customers have recommended film with 
a matte-finish. Whatever you select, it is important that you use a film 
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you can obtain locally, so that you never have to hold up your plots due 
to lack of film. 


C.4 Accessories 


A pen adapter and ink reservoir are required for using pen points on 
your plotter. Both Koh-I-Noor and Staedtler support a variety of 
plotters, and the adapter/ink reservoir should be ordered when you buy 
your pen points. Specify the make and model of your plotter when 
ordering. 


Drafting supply shops are stocked with a wide range of accessories for 
cleaning and maintaining pen points. For a modest expenditure, these 
products can greatly extend pen life. We recommend the following 
supplies: 


e Rotring Pen Cleaning Unit 585281 
s Rotring Cleaner Concentrate or Koh-I-Noor Rapido-Eze 
sw Koh-I-Noor Syringe Pen Cleaner 3068-SYR 


A somewhat more esoteric device, but a great timesaver, is an ultrasonic 
cleaner such as the Koh-I-Noor Ultrasonic Cleaner 25K42 or Staedtler 
Mars 746 7000. A less expensive alternative is an ultrasonic denture 
cleaner. Use the ultrasonic cleaner in conjunction with one of the 
recommended cleaning solutions for best results. 


When cleaning your pen, keep in mind that pen points .30 mm or 
smaller in size are difficult to take apart and re-assemble. They are also 
easily damaged. Koh-I-Noor does not sell replacement parts for its 
pens. If you damage a pen, you have to buy a new one. 


C.5 Hints For Consistent Plots 


Aside from the correct selection of pens, ink and film, the most 
important requirement for creating good plots is to use clean pens and 
film. If you make a habit of cleaning and drying the pen at the end of 
every day, and cap it promptly after a plot, you should not experience 
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clogging. It’s frustrating to have the pen dry up or clog in the middle of 
a large plot. 


Grease and dirt from your hands will smudge the film and decrease the 
density of the ink on the plot. Be sure to handle the film only by the 
edges, outside the plot area. Use a lint-free towel to wipe the film 
surface prior to a plot. 


Consult your plotter manual on adjusting the pen pressure. Excessive 
pressure reduces the pen life and insufficient pressure causes the pen to 
skip. 


There is a certain knack to creating good plots, but most important is 
simple discipline in maintaining clean pens and film. Plotters 
sometimes degrade with time, and it is necessary to tighten springs and 
clean the pinch rollers to bring them back to optimum operation. 
Again, find a local plotter dealer who can provide expertise when you 
run into trouble. 


C.6 Low-Cost Plots 


During the course of a design, preparing check plots can aid in 
visualizing the developing design. And, since time is usually of the 
essence at this stage, it’s often best to trade quality for speed. You can 
produce fast, accurate check plots with lower quality paper and pens 
than required for final artwork. 


Several of our customers have expressed satisfaction using disposable 
plastic-tip pens, water-based inks and regular letter-quality paper or 
vellum. Staedtler offers plastic-tipped pens for nearly every plotter, and 
they are an excellent choice. You can also use felt-tip pens, though 
we’ve received comments about the resolution of the lines ("They’re too 
thick," as one customer put it). 


~~ 


D EIA-232-D Considerations 


D.1 Introduction 


Practically all plotters come equipped with a serial interface which 
adheres to the EIA-232-D standard. This new Electronic Industries 
Association (EIA) standard is a recent revision to the familiar RS-232-C 
standard which brings it in-line with international standards CCITT 
V.24, V.28 and ISO IS2110. 


This revision reflects the addition of a specification for the 25-pin 
interface connector, Loopback and Test Mode interchange circuits; 
redefinition of Protective Ground; and, the addition of Shield. In 
addition, there have been several terminology changes. The EIA-232-D 
revision clarifies the standard, but does not make equipment built in 
conformance with RS-232-C obsolete. 


The cable connecting the computer with the serial plotter or printer 
provides for data transmission as well as handshaking. Although 
relatively straightforward in concept, correctly configuring this cable can 
be an exasperating task for even experienced engineers. This appendix 
explains the relevant EIA-232-D conventions and offers suggested 
wiring diagrams for cables that have been tested with 100% success on a 
variety of computers, plotters and printers. 


Note that we have used the EIA-232-D circuit names for correctness 
with the new standard, but have also included the more familiar RS-232- 
C abbreviations in parentheses. This should help to use this appendix in 
conjunction with other documentation which may not yet reflect the 
newer terminology. 
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D.2 Parallel Versus Serial 


You may be wondering why parallel interfaces seem to work the first 
time without problem, whereas serial interfaces often consume great 
amounts of time and patience to set up. The answer lies partly in the 
fact that parallel interfaces typically provide only one-way transmission 
of data from the computer to a peripheral device, such as a printer or 
plotter. 


With transfers occurring in only one direction, the data and control 
nomenclature is straightforward. All data bits originate at the 
computer and are received by the peripheral. The data strobe, which 
indicates when the data lines are valid, obviously originates at the 
computer as well. And, the acknowledge and busy lines clearly originate 
at the peripheral. In addition, the IBM parallel port design has 
effectively created a standard for these signals, with most computers and 
peripherals being intrinsically configured to originate or receive them as 
necessary. 


In contrast to the typical uni-directional parallel connection, the EIA- 
232-D standard defines the signals for bi-directional communication 
between two pieces of equipment, which are described as either Data 
Terminal Equipment (DTE) or Data Circuit-terminating Equipment 
(DCE). 


A DTE is defined as: 1) the point of origin for any data to be 
transmitted, and 2) the final destination for transmitted data. 
Correspondingly, a DCE is defined as a device: 1) which connects 
directly to a DTE and transmits and receives the data over a channel, 
and 2) does not originate data, nor becomes the final resting place for 
data. 


The problems begin when, as is typically the case, both the computer 
and the plotter are configured as DTE. In this instance, signals such as 
Transmitted Data from the DTE are assigned to the same pins in both 
devices. 


Thus, interfacing two DTEs requires an intermediary device to connect 
the transmitted data pin of one DTE to the received data pin of the 
other DTE, and __ vice-versa. Since a modem (which 
modulates/demodulates data for transmission over a voice channel such 
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as a telephone line), is a DCE, the device which is typically placed 
between the computer and the plotter or printer is called a null modem. 


D.3 Handshake Protocol 


A further complication in the EIA-232-D world is the need for 
appropriate handshaking. This assures that the flow of data to the 
plotter or printer is stopped when its buffers are full, and started again 
when they begin to empty. Handshaking becomes a concern when 
connecting a fast computer with a slow plotter or printer using high 
baud rates. 


Incorrect handshaking is typified by correct plotting or printing initially, 
followed by error indications and erratic performance as the device 
buffers overflow, allowing characters to be dropped. Unfortunately, the 
EIA-232-D standard, when used between a computer and a plotter or 
printer, does not adequately address this protocol issue. Consequently, 
several schemes have evolved to control data flow. 


The most popular handshake protocol, for computers, plotters and 
printers which can be appropriately programmed, is a_ software 
handshake termed XON/XOFF. This protocol uses the bi-directional 
data transfer capability of the EIA-232-D connection to advise the 
computer when the plotter or printer buffer is full. 


In essence, the plotter or printer is set up, by switches or program 
command, to send the XOFF character (ASCII 19 decimal or Ctrl-S) 
whenever its buffer is full. When the buffer is emptied to a suitable 
level, the plotter or printer responds by sending an XON character 
(ASCII 17 decimal or Ctrl-Q) to the computer, directing it to resume 
transmissions. For this scheme to work, the Tango software must be set 
for XON/XOFF handshake to acknowledge the returned characters and 
control the flow of data accordingly. 


Many earlier model plotters and some printers did not have buffers and 
microprocessors. These models used the CD circuit (or RS-232-C Data 
Terminal Ready - DTR) in a slightly non-standard way to control the 
computer’s CB circuit (or RS-232-C Clear To Send - CTS) in a protocol 
termed Hardwire handshake. 
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PLOTTER (DCE) COMPUTER (DTE) 
25-PIN 25-PIN 


2 (TXD) €—______________{ (1xp) 2 BA 
(RXD) —_— OD 3 BB 
(RTS) TS 4 CA 
(CTS) -s (CTS) 5S CB 


(DSR) ee (DSR) 6 CC 
(GND) —_—________- (GND) 7 AB 
(DCD) ) aE (DCD) 8 CF 
(DTR) $n (DTR) 28 CD 
22 (RI) —— (RI) CE 


PLOTTER (DCE) COMPUTER (DTE) 
25- PIN 9-PIN 


BA 2 (TXD) << (1) 3 BA 
BB 3 (RXD) > a XD) 2 BB 
CA 4 (RTS) 88) 7 CA 
CB 5 (CTS) TS (CTS) 8 CB 
CC 6 (DSR) se) 6 Ce 
AB 7 (GND) > (Gn) S AB 
CF 8 (DCD) 100) 1 CF 
CD 28 (DTR) fo (DTR) 4 CD 
CE 22 (RI) SS (RI) 9 CE 


Figure D-1. EIA-232-D DTE-DCE connections for the IBM PC/XT 
(top) and the IBM AT. 
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When the serial plotter or printer was unable to accept additional data, 
it lowered its DTR line. When correctly connected to the computer’s 
CTS line, this caused the computer serial port hardware to stop the flow 
of data. For this protocol, the Tango software must be set for Hardwire 
handshake to properly acknowledge the lowering of the control line and 
wait for it to be raised before resuming data transmission. 


D.4 Cable Connections 


Although some third-party serial board manufacturers allow the user to 
select between DTE and DCE configurations, the standard IBM serial 
port is DTE. When connecting a DTE-configured computer to a DCE- 
configured plotter, including many of the Calcomp plotters, a straight- 
through cable connection is appropriate. 


For IBM PC/XT and compatible machines with the popular male DB- 
25 serial connector, the cable at the top of Figure D-1 has been found to 
work. For the IBM AT and compatible machines with the non-EIA 
standard male DB-9 serial connector, the cable at the bottom of Figure 
D-1 is advised. 


The EIA-232-D standard intends for DTE and DCE equipment to 
directly interconnect. Thus, the connector pins (with the standard 25- 
pin connectors) can be tied to the same pin number on the other 
connector, even though it appears that the Transmitted Data and 
Received Data signals would not correctly match up. 


Since these cables also connect the CD circuit (or RS-232-C Data 
Terminal Ready - DTR) and the CB circuit (or RS-232-C Clear To 
Send - CTS), they will support the Hardwire (or the Calcomp Direct- 
Connect) as well as the XON/XOFF protocol. 


In the case of many of the Hewlett-Packard, Houston Instrument, 
Roland and compatible models, you'll be connecting a DTE computer 
to a DTE-configured plotter. In this case, you’ll need to make a special 
null modem cable to appropriately integrate the two devices. 


The top of Figure D-2 shows the recommended cable for IBM PC/XT 


and compatible machines with the EIA standard male DB-25 serial 
connector. The bottom of Figure D-2 shows the cable for the IBM AT 
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and compatible machines with the non-EIA standard male DB-9 serial 
connector. 


When using the standard 25-pin connectors (as shown in Figure D-2), a 
crisscross connection ties the Transmitted Data of one DTE to the 
Received Data of the other, providing the correct flow of data. These 
cables also connect the CD circuit (or RS-232-C Data Terminal Ready - 
DTR) at the plotter or printer to the CB circuit (or RS-232-C Clear To 
Send - CTS) at the computer. 


Again, these connections support Hardwire handshaking so that when 
the plotter or printer is ready to receive data, it asserts the DTR signal. 
When the computer receives this signal as CTS, it starts to transmit. 
When the plotter buffer is full, the DTR line goes low. This event stops 
the flow of data until the buffer empties and the DTR signal again goes 
high, enabling the computer to resume data transmission. 


The typical serial interface card also requires the CC circuit (RS-232-C 
Data Set Ready - DSR), the CF circuit (RS-232-C Data Carrier Detect - 
DCD) and in some cases, the CE circuit (RS-232-C Ring Indicator - RI) 
signals to be true, before it will transmit data. When the computer is 
first turned on, its serial port is initialized and its DTR is asserted, 
forcing the DTR line high. 


By connecting the computer’s DTR, DSR, DCD and RI pins together 
within the shell of the connector, the computer can sense that a valid 
connector is plugged into its serial port. The cable is then made 
symmetrical so that, in the case of Houston Instruments plotters and 
others which use a male serial connector, either end of the cable can be 
plugged into the computer or plotter. 


With HP plotters this symmetry isn’t as important, since they use female 
DB-25 connectors and the cable ends cannot be swapped. Be sure to 
use connectors of the correct gender to mate your computer with your 
plotter or printer. 


We hope this discussion helps you connect your computer to the serial 
plotter and printer without problems. Refer to the manual that comes 
with your plotter or printer for further information on its interfacing 
and handshaking. 
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PLOTTER (DTE) COMPUTER (DTE) 
25-PIN 25-PIN 


BA 2 (TXD) (TXD) 2 BA 
BB 3 (RXD) (RXD) 3 BB 
CB 5 (CTS) (CTS) 5S CB 
CC 6 (DSR) (DSR) 6 CC 
CF 8 (DCD) (DCD) B CF 
CD 26 (DTR) (DTR) 26 CD 
CE 22 (RI) (RI) 22 CE 


AB 7? (GND) ——_____——_— (GND) 7? AB 


PLOTTER (DTE) COMPUTER (DTE) 
25-P IN 9-PIN 


BA 2 (TXD) SS (RXD) 
BB 3 (RXD) 6 —___________¢ (TXD) 
oC aT | F 
CD 28 (DTR) ) EET (CTS) 
(DCD) 
(DTR) 
(DSR) 


(RI) 


Figure D-2. EIA-232-D DTE-DTE connections for the IBM PC/XT 
(top) and the IBM AT. 
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Although the cables suggested in this appendix may differ slightly from 
the ones given in your plotter or printer manual, they should be tried 
initially. They conform strictly to EIA-232-D definitions and have been 
made general to suit the widest possible variety of computers and 
compatible plotters and printers. 


D.5 Baud Rate, Data Bits, Etc. 


The other important consideration when using a serial interface is to 
match the baud rate (in the range of 300 through 9600), the parity 
(None, Even or Odd), the number of data bits (7 Bits or 8 Bits), the 
number of stop bits (1 Bit or 2 Bits) and the handshake protocol 
(Hardwire or XON/XOFF) of both the computer and the serial plotter 
or printer. Your plotter or printer manual should indicate the default 
settings of the device and contain information on changing the 
communications setup. 


Instead of default settings, some plotters and printers have DIP switch 
settings for the communications parameters. Set these according to the 
manual and then be sure to match these settings in the Tango- 
Schematic Setup Communications dialog box. These settings are 
automatically stored in the file SCH.INI when you exit the program. 
You only have to change the settings if you change plotters or printers. 


If in doubt about how to set the values, use the following values to begin 
with: 


Baud Rate: 9600 

Parity: None 

Data Bits: 8 Bits 

Stop Bits: 1 Bit 
Handshake: XON/XOFF 


A baud rate of 9600 is moderately high and might cause errors over long 
cables. If errors occur, reduce the baud rate to 2400 at both ends and 
try again. 
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D.6 What To Do In Case Of Problems 


1. 


Never panic! First check your cable connections to make sure no 
wires have broken. Also check your communications settings to 
ensure that both the computer and plotter or printer are set to the 
same baud rate, parity, number of data bits and number of stop 
bits. Use Tango-Schematic’s Setup Communications command to 
check the computer’s settings. 


Make sure you’re using the correct serial port. If your plotter or 
printer is connected to COM2:, use the Output Plot/Print 
command to select the same port. 


Also check to insure that when both COM1: and COM2: are 
installed in the computer, that they are not inadvertently set to the 
same address, and that COM1: is set for interrupt level 4 and 
COM2?: is set for interrupt level 3. Setting the two ports to the 
same device address or interrupt level causes unexpected results. 


If your plot or print goes well for a while and then starts generating 
garbage, check for improper handshaking. Your cable should be 
configured exactly as shown in the appropriate figure and the 
handshaking settings at both ends should match. 


Since this problem can also result from the data being corrupted in 
transmission, keep the plotter or printer cable as short as possible 
and away from power cords and other sources of electrical 
interference. If you’re using a long cable, you may have to reduce 
the baud rate to obtain error-free transmission. Due to the 
distributed resistance and capacitance of cables, there is a trade-off 
between cable length and baud rate for reliable data transmission. 


Make sure you’ve selected the correct plotter or printer driver in 
the second Output Plot/Print dialog box. Note that some plotters, 
such as the Roland DXY-880, have their own language as well as 
the ability to emulate the HPGL language. 


Many printers, such as the Panasonic KX-P1091, emulate both the 
Epson and IBM printers, depending on switch settings. If you’re 
using a dual-mode device, set the DIP switches for the correct 
emulation mode. 


E Glossary 


arc. Accurved line from 1 to 360 degrees. A circle is a 360-degree arc. 


Bill of Materials A file generated for a schematic by the Post 
Report command. For each component in the design, the file lists the 
component type, the number of components of each type, and the labels 
assigned to each component. This file is given the default extension 
-BOM. 


block A section of the worksheet that can be marked and then 
manipulated as a single entity. 


border The border around the worksheet. Tango-Schematic has 
default borders for every sheet size. You can enable/disable the default 
borders in the Setup Display menu. 


bus A line in the Sheet Editor that is used to show multiple parallel 
lines on the schematic, such as address and data lines. Buses are only 
visual aids for reading a schematic and are ignored during post 
processing. 


check box A small square displayed next to a dialog box option. 
Clicking <LeftMouse> on a check box option toggles it on and off. 
When the check box option is on, an X is displayed in the box. When 
off, the box is empty. 


child In an hierarchical design, the level below the current level, 
getting farther from the root. 


circle A 360-degree arc. 
click The term click applies to positioning the cursor on a part of the 


display and pressing <LeftMouse>. For example, you can click on the 
Menu hot spot to display the Main Menu. 
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command line option When added to the DOS command that 
invokes a program, this option can alter the operation of the program. 
The /g option allows you to specify a particular driver to use with 
Tango-Schematic. 


component A circuit element which may contain one or more parts 
which may be the same (as in homogeneous components) or different 
(as in heterogeneous components.) The electrical and physical 
properties for each component are stored in a component library. 


component label A unique name for a component that provides a 
way to identify individual components on the schematic. Components 
are labeled with an initial string of one or more letters followed by a 
number. Generally, integrated circuits (ICs) begin with the letter U (for 
example, U104); resistors begin with R (R5); capacitors begin with C 
(C2); connectors begin with J (J1); switches begin with SW (SW3); 
crystals begin with XTAL (XTAL2); and so on. Power components, 
such as VCC and GND, do not have labels. The component label is 
also called a reference designator. 


component libraryA special Tango-Schematic file that contains 
component descriptions. The Tango-Schematic program comes with 
libraries containing over 7,000 component descriptions. 


component type The name of a component as specified in the 
component library. Examples of component types include Z80ACPU, 
2764, DB9, CAP, DIODE, and GND. 


component value Specific electrical information about a discrete 
component. The possible values that can be assigned discrete 
components include resistance (for resistors), capacitance (for 
capacitors), frequency (for crystals), power rating, voltage rating, and 
tolerance. 


cursor A graphic indicator for "pointing" to a location on the 
screen. The cursor can be moved by moving the mouse on a desk top or 
by pressing the arrow keys. From the Display Options Menu, you can 
select one of three cursor shapes: an arrow, a large cross, or a small 
cross. 


dashed lines One of the three line styles available in Tango- 
Schematic (with dotted and solid). Lines are used to show relationships 
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on the schematic. For example, you can use dashed lines to show that a 
particular pair of relay contacts is controlled by a particular relay coil or 
that a number of switch poles are operated in parallel. Dashed lines are 
only visual aids for reading a schematic and are ignored during post 
processing. 


defaults You configure Tango-Schematic by selecting and/or 
entering information in the dialog boxes. If you do not explicitly change 
a value displayed in a dialog box, it is set to the default value. Defaults 
are chosen to suit the majority of cases. 


DRC See design rule check. 


design rule check A design rule check (DRC) ensures that the design 
rules for creating a schematic have been followed. The DRC report is a 
file generated for a schematic by the Tango-Schematic Post Reports 
command. The file lists possible circuit faults in the schematic. This 
file is given the default extension .REP. 


dotted lines One of the three line styles available in Tango-Schematic 
(with dashed and solid). Lines are used to show relationships on the 
schematic. For example, you can use dotted lines to show that a 
particular pair of relay contacts is controlled by a particular relay coil or 
that a number of switch poles are operated in parallel. Dotted lines are 
only visual aids for reading a schematic and are ignored during post 
processing. 


entry box A rectangle displayed next to a dialog box option. The 
current or default value for the entry box option (if any) is displayed. 
You can change the current value or enter a new one by clicking on the 
entry box and typing in the value on the keyboard. 


flat design A schematic design whose file structure is simple, with 
every physical item on the board being represented by a corresponding 
item on from one to ninety-nine sheets. 


free port = In an hierarchical design, a port which corresponds to and 
is the child of a Module Port. Also a well-known resort where 
electronic engineers spend some of the time and money they save by 
using Tango-Schematic. 
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global port In an hierarchical design, a port which is free-floating and 
extends through the hierarchy from the current level down. 


grid Tango-PCB has three workspace grids: absolute, relative, and 
visible. The workspace grids provide a means to precisely position the 
cursor when editing a schematic diagram. The absolute and relative 
grids are termed snap grids. When you move the cursor, it will 
automatically snap to points in these two grids. The visible grid is for 
reference only. 


help screens A set of screens which provides a brief description 
of each Tango-Schematic command. You can display the help screens 
from either the Sheet Editor or the Library Editor by clicking on the ? 
in the status line. 


hierarchical design A schematic design whose file structure may 
be complex, where multiple instances of the same physical item on the 
board or IC may be represented by a single representation of the item 
on the sheets. A hierarchy may contain an unlimited number of levels, 
with up to 99 sheets per section of each level. 


hidden pins Component pins that are defined in the component 
definition in a library, but are not displayed on the Sheet Editor 
worksheet. The Post Reports command uses the pin name of a hidden 
pin to connect it with other hidden pins of the same name, to the net of 
the same name. Generally, hidden pins are connections to the power 
rail (for example, VCC and GND). 


highlight A means to emphasize an item on the display. On color 
systems, a unique color is generally used to highlight an item. On 
monochrome systems, the highlighted item is generally shown in bold. 


hot spot The Tango-Schematic screen has four hot spots located at 
the four corners of the screen. These hot spots give you instant access 
to the Main Menu, Zoom Window, Speed Palette, and Undo 
commands. You can run any of these commands by clicking the mouse 
on the appropriate hot spot or by typing the first character of the hot 
spot’s label (this character is underlined on the screen). 


IC __An integrated circuit. Integrated circuits combine a number of 
electrical elements on one chip. 
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junction A dot on the schematic that connects intersecting wires. 
The junction distinguishes a single net from two independent nets which 
cross each other. 


labeled connections A means to connect a component pin to a 
net by drawing a wire from the pin header and placing a net label on the 
wire. 


level In an hierarchical design, a collection of sections which all have a 
common parent. 


list box A rectangle in a dialog box that contains a list of available 
values for an option. In the File Load dialog box, for example, you can 
display a list box of Tango-Schematic files in the current directory. You 
can select one of the values in the list box by clicking on it. 


menu A box of commands that can be displayed and removed from the 
Tango-Schematic screen. When a menu is displayed, you can run any 
command in the menu by clicking on the command or typing the 
command’s key letter (which is underlined). 


module In an hierarchical design, a representation of a child 
section. 


module portIn an hierarchical design, a port attached to a module. 


multi-part component An IC package that consists of two or more 
elements (such as gates and flip-flops). 


net A path of connectivity. A net consists of two or more pins that 
are electrically connected. 


net list A file generated from a schematic. The file lists net 
names and the pins which are a part of each net in the design. The file 
also lists attribute information about all the components on the 
schematic. This file is given the default extension .NET. The net list 
can be used as input to Tango-PCB and Tango-Route to specify 
connections. 


netname A text string that is placed on a wire to indicate the name 
of the net that contains the pins connected to that wire. 
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Non-Orthogonal mode _ A mode for drawing lines, wires or buses. In 
Non-Orthogonal mode, you can draw lines, wires or buses at any angle. 


Orthogonal mode A mode for drawing lines, wires or buses. In 
Orthogonal mode, you can only draw lines, wires or buses horizontally, 
vertically, or at 45-degree angles. 


parent In an hierarchical design, the level above the current level, 
getting closer to the root. 


part A basic circuit element, such as a NAND gate or a flip-flop, 
which when combined with otther similar or dissimilar parts, forms a 
component. 


physical connection A line on a schematic that shows an 
electrical path. In Tango-Schematic, there are two types of physical 
connections: wire-to-wire and wire-to component pin. 


pin A pin is used to describe both a tangible item (the physical pin or 
lead of a component) and an intangible concept (the node in a net). 
Component pins are distinguished by their pin designators, which are 
simply pin names. Refer to Appendix A for a discussion on the Tango 
net list format. 


port In an hierarchical design, the connection between a child and a 
parent level are maintained by module ports, free ports or global ports. 


power componentA graphical representation used to connect other 
components to the power rail. Examples of power components include 
VCC, VSS, +5, -5, +12, -12, and GND. 


prompt line The line of text at the top of the Tango-Schematic screen. 
When you highlight a command in a menu, the prompt line displays a 
brief description of the command. 


pushbutton A pushbutton is a small rounded rectangle in a dialog box. 
This box contains the name of an action, such as List, OK, and Cancel. 
Clicking on the pushbutton executes the action immediately. For 
example, clicking on the List pushbutton in the Library Browse dialog 
box displays a list of library files in the current directory. 
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reference designator A unique name for a component that 
provides a way to identify individual components on the schematic. 
Typically, components are labeled with an initial string of one or more 
letters followed by a number. For example, integrated circuits (ICs) 
begin with the letter U (U104); resistors begin with R (R5); capacitors 
begin with C (C2); connectors begin with J (J1); switches begin with SW 
(SW3); crystals begin with XTAL (XTAL2); and so on. 


root In an hierarchical design, the highest level of the hierarchy. 


schematic A drawing or set of drawings that shows an electrical 
circuit design. The individual drawings that make up the entire 
schematic are called sheet files. 


section In an hierarchical design, a collection of one or more 
schematic sheets within a level. 


signal line A line in the Graphics Editor that is used to connect 
component pins to a net. The valid line styles for signal lines are Thin 
and Thick. 


selector A selector is a small circle next to a dialog box option. 
Clicking the mouse on a selector option puts the option into effect. 
With selectors, you can enable only one of the listed options at a time. 
When a selector option is enabled, a dot is displayed in the circle. 


solid lines One of the three line styles available in Tango-Schematic 
(with dashed and dotted, and Prancer and Vixen). Lines are used to 
show relationships on the schematic. For example, you can use dashed 
lines to show that a particular pair of relay contacts is controlled by a 
particular relay coil or that a number of switch poles are operated in 
parallel. Lines are only visual aids for reading a schematic and are 
ignored during post processing. 


status line The line of text at the bottom of the Tango-Schematic 
screen. The status line includes six fields: Cursor Location, Command 
Mode, Help, Grid, Current File and Sheet Size. 


title block A rectangular outline on the worksheet that contains such 
information as the schematic’s name, identification number, revision 
number, sheet size, date, filename, and designer. You fill in the fields 
using the Place Text command. The title block always appears in the 
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lower right corner of the worksheet. Tango-Schematic provides a 
default title block for every sheet size. You can enable/disable the 
default title block in the Setup Display dialog box. 


workspace The workspace is the greater part of the Tango-Schematic 
screen located between the prompt line and the status line. When you 
load a schematic file, one sheet of the schematic design is displayed on 
the workspace. 


zoom To magnify or contract the worksheet or a section of the 
worksheet. Zooming in on the worksheet allows you to view a section of 
the sheet in great detail. Zooming out on the worksheet allows you to 
view a wider area of the sheet. 
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F.1 Introduction 


This appendix contains Customer Support information, including: 
filling out the Software Registration Card; calling the ACCEL 
Customer Support department for technical assistance; and information 
on the License Agreement, the limited warranty, the 30-day money-back 
and update guarantees and the return/replacement policy. 


We recommend that you review this appendix before running your new 
Tango software. If the software accompanying this documentation is 
not protected with a security device, ignore all references below to 
"security device". 


F.2 Registration 


A Software Registration Card is located at the back of this binder with 
the program diskettes. Complete the card and return it to ACCEL 
Technologies, Inc., to become eligible for: 


e Customer support, warranty service and technical assistance. 


e Diskette and security device replacement after the limited 
warranty expires. 


e Notification of and special pricing on new software and updates. 


Registration is particularly important if the program was purchased 
from a dealer or distributor or through your purchasing department. 
Why not take a moment right now to complete the card? 
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F.3 Calling Customer Support 


Tango software has been designed to require a minimum of technical 
support. The programs ship with a comprehensive, indexed Reference 
Manual. If you cannot find the answer in the manual, you can turn to 
your dealer, distributor or to ACCEL. 


ACCEL provides free telephone technical assistance during normal 
business hours (8:00 am to 5:00 pm, Pacific Time). Have your software 
license number ready when calling, as we cannot answer your questions 
without it. To help us serve you better, please review the following 
check list prior to placing your call. 


Pre-Call Check List 


If you’re having difficulty understanding the program, have you 
studied the Tutorial Section in the Manual? There is no 
substitute for this hands-on introduction to the Tango software. 
The Reference Section of the manual explains the program and 
design language details in even greater depth. 


If there seems to be a problem with the software, can you 
reproduce it? 


If the program has displayed an error message, please write 
down the message. 


When calling in for technical assistance, have your license 
number ready. 


Be familiar with the hardware configuration you’re using. We 
may need to know the brand/model of your computer, the total 
amount of memory available when starting up Tango, your 
graphics adapter, printer brand/model and version of the 
operating system. 


If possible, please call our Customer Support department while 
you are at your computer. Be prepared to repeat the sequence of 
steps leading up to the problem. 
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F.4 License Agreement 


The purchaser is granted a non-exclusive license to use the program on 
a single computer, subject to the terms and restrictions set forth in this 
Agreement. This license is not a sale. The copyright of the programs 
and Reference Manual remain the property of ACCEL Technologies, 
Inc. 


You may: 


e Copy the programs for back-up purposes only in support of their 
use on a single computer. 


e Transfer the program from computer to computer, provided that 
it is not operated on more than one computer at a time. 


e Transfer the program and license to another party if the other 
party agrees to accept the terms and conditions of this 
Agreement. If you transfer the program, you must at the same 
time either transfer all copies to the same party or destroy any 
copies not transferred. 


You may not: 


e Use this product in a computer system or network which allows 
the program to be operated by more than one user at a time. 


e Use any program module with a security device provided by any 
entity other than ACCEL or a source authorized by ACCEL, or 
modify any program so that it may be used without an ACCEL 
security device. 


e Use, modify, copy or transfer the Reference Manual or other 
documentation or any copy thereof except as expressly provided 
in this Agreement. 


e Reverse engineer, decompile or disassemble any program 
module or security device. 


This license is effective until terminated. You may terminate it by 
destroying or returning the program, security device and Reference 
Manual and all copies thereof. This license will terminate if you fail to 
comply with any term or condition of this Agreement. Ignore clauses 
referring to security devices if the enclosed software is not protected by 
an ACCEL-provided security device. 
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F.5 Limited Warranty 


ACCEL warrants that its products will be free from defects in 
workmanship and materials, and shall conform to specifications current 
at the time of shipment, for a period of ninety (90) days from date of 
shipment. During the ninety (90) day period, any defective software or 
hardware products will be repaired or replaced, at Seller’s option, on a 
return to factory basis. (For details, see Return/Replacement 
Procedure below.) 


This warranty applies only to products properly installed and operated 
within specified environmental conditions. 


ACCEL’s responsibility under this warranty does not apply to (a) any 
products which have been repaired, worked upon or altered by any 
person not duly authorized in writing by ACCEL; or (b) any product 
which has been subject to misuse, negligence or accident or whose serial 
number has been altered, defaced or removed; or (c) any faults induced 
into the program by physical damage to the diskette or to the corruption 
of the program by electronic or electrical interference. 


All efforts have been made to verify the proper operation of the 
software and the accuracy of the Reference Manual. ACCEL 
Technologies, Inc., does not warrant that the operation of the program 
will be uninterrupted or totally error free. 


New features and enhancements to the existing programs may be added, 
and verified program faults or necessary amendments will be rectified 
through the issue of periodic software revisions, notice of which will be 
mailed to registered licensed users only. Failure to return the 
completed Software Registration Card with correct mailing address will 
exclude the purchaser from automatically receiving notification of 
revisions to the program. Software updates and revisions will be subject 
to a fee which will be set at the time of release. 


ACCEL Technologies, Inc., does not accept liability for any damages, 
including loss of profit or savings or other incidental or consequential 
damages arising out of the use or inability to use the program. 


THIS WARRANTY TO REPAIR OR REPLACE PRODUCTS NOT 


CONFORMING THERETO IS SPECIFICALLY IN LIEU OF ALL 
OTHER WARRANTIES EXPRESSED OR IMPLIED INCLUDING 
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WITHOUT LIMITATION THE WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR USE. NO AGENT OR 
REPRESENTATIVE OF ACCEL HAS ANY AUTHORITY TO 
BIND ACCEL TO ANY AFFIRMATION, REPRESENTATION OR 
WARRANTY CONCERNING PRODUCTS MADE BY ACCEL 
AND ACCEL WILL HAVE NO LIABILITY WHATSOEVER FOR 
ANY DAMAGE, LOSS, COST OR EXPENSE (WHETHER 
DIRECT, SPECIAL OR CONSEQUENTIAL) SUFFERED OR 
INCURRED BY BUYER IF PRODUCTS FAIL TO CONFORM 
WITH ACCEL’S WARRANTY HEREIN. 


F.6 30-Day Money-Back Guarantee 


Tango software is sold with a 30-day money-back guarantee. If you are 
not completely satisfied with the package, return it to the place of 
original purchase within 30 days of receipt for a complete refund of your 
purchase price. See Return/Replacement Procedure below for 
instructions on how to return the software. 


F.7 Return/Replacement Procedure 


Under its Warranty, ACCEL Technologies, Inc., agrees to replace 
defective diskettes, documentation or security devices for up to ninety 
(90) days from the time of delivery. The replacement materials will be 
supplied at no charge, providing they are verified to be defective 
through no fault of the user. A reasonable cost for materials and return 
freight will be charged to replace materials defective through the fault 
of the user, or for which the ninety (90) day warranty period has 
expired. 


Under its Money-Back Guarantee, ACCEL Technologies, Inc., agrees 
to accept for return and refund its software and hardware products for 
up to thirty (30) days from the time of delivery. 


The Buyer must obtain prior approval and a Return Material 
Authorization (RMA) number from ACCEL before returning any 
product to ACCEL. The entire package, including software, hardware, 
documentation, discount coupons and any other items supplied, must be 
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returned intact. This guarantee will not be honored for packages that 
are not returned complete and intact. 


Transportation and insurance charges to ACCEL’s facility shall be paid 
by Buyer. Transportation and insurance charges from ACCEL’s facility 
to Buyer’s facility of equipment repaired or replaced will be paid by 
ACCEL. ACCEL will ship the above repaired items via a method 
similar to the one that Buyer used to return the defective equipment. 
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index 


Absolute Grid 4-8, 5-7, 5-20 
ACCEL Customer Support F-1 
calling for support F-2 
money-back guarantee F-5 
return/replacement procedure F-5 
ACCEL Productivity Interface (API) 4-4, 5-1 
All Sheets option 13-2, 13-22 


Alternate component representations 4-32, 8-4, 8-11, 14-9, 15-10 


DeMorgan 4-31, 8-4, 15-10 
IEEE/ANSI 4-31, 8-4, 15-10 
Normal 4-31, 8-4, 15-10 

Annotate Nets 4-62 

Annotate Parts 4-62 

ANSI A-E 6-4 

Arcs 14-12, 15-13 
center point 14-12, 15-13, 15-14 
deleting, see Delete Arc command 
moving, see Move Arc command 
placing, see Place Arc command 
radius 14-12, 15-13, 15-14 
start angle 14-13, 15-13, 15-14 
sweep angle 14-13, 15-13, 15-14 

Attributes 8-11, 8-12 
color, see Setup Display command 
editing, see Edit Attribute command 
height, see Setup Options command 
hide in Sheet Editor 8-13 
moving, see Move Attribute command 
placing, see Place Attribute command 

AUTOEXEC.BAT file 


modifying 3-4 


Backup files, see Save Backup option 
Baud rate, see Setup Communications command 
Bill of Materials report 4-58, 4-62, 12-11 


Page references in bold are recommended first choices. 
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Block files 
filename extension 4-19, 11-8, 11-9 
loading 4-21, 6-6, 11-9 
saving 4-24, 6-9 

Blocks 11-1, 11-2 
copying, see Place Block Copy command 
defining 11-2 
deleting inside, see Delete Block command 
deleting outside, see Delete Block command 
filename extension 11-8 
flipping 6-7, 11-3 
moving, see Move Block command 
reference point 6-10, 11-2, 11-8 
rotating 6-7, 11-3 
saving 6-7, 11-7 

Borders 4-51, 10-12 
customizing 4-51, 10-14 
default 4-51, 10-12 
filename extension 10-14 

Browse libraries, see Library Browse 

Bus commands 9-13 

Bus entries 9-16 

Bus name 9-15 
rotate 9-15 
stack 9-15 

Buses 9-2, 9-13 
deleting, see Delete Bus command 
editing, see Edit Bus command 
moving, see Move Bus command 
placing, see Place Bus command 
signal information on ports 9-13 


C command, see Zoom Center command 4-12, 6-14, 6-15 
Center point, arcs 14-12, 15-13, 15-14 
Check boxes 5-11, 5-15 
Child sheet, in hierarchy 7-3, 7-7 
Clearing files, see File Clear command 
Colors 
plotting/printing 13-3, 13-10, 13-21 
saved in SCH.INI file 13-2 
see also Setup Display command 
COM1, COM2 12-17, 13-13, 13-15 
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Command mode field on status line 4-7, 5-5 
Commands, selecting 4-12, 5-10 
Compile, see Post Compile command 
Component alternates 
DeMorgan 4-32, 8-4 
IEEE/ANSI 4-32, 8-4 
Normal 8-9 
Component key strings 4-35, 8-7 
Des 4-34, 8-7, 8-8 
Type 4-34, 8-7, 8-8 
Val 4-34, 8-7, 8-8 
Component parts 
connecting, see Connections 
deleting, see Delete Part command 
displaying, see Library Browse 
drag wires, see Maintain Connections option 
flipping 4-35, 8-11 
jumping to, see Jump Part command 
key strings, see Component Key Strings 
moving, see Move Part command 
number of parts 15-11 
part number mode 15-11 
pin designators, see Pin designators 
pin name, see Pin name 
placing, see Place Part command 
reference designators, see Reference designators 
rotating 4-37, 8-11 
switching between parts 14-22, 14-26, 14-41 
type, see 7ype 
value, see Value 
Component types 8-2, 15-8 
heterogeneous, see Heterogeneous component 
homogeneous, see Homogeneous component 
Components 
adding to a library, see Library Add command 
copying from one library to another, see Library Merge command 
creating, see Setup Components 
defining, see Setup Components 
editing existing components 15-31 
libraries, see Setup Libraries command 
names and aliases, see Library Names command 
net list, see Net List report 
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rules 8-1, 15-3 

saving anew component 15-26 
CONFIG.SYS file 

modifying 3-3 
Connections 4-41, 9-1 

labeled 9-1 

named 4-41, 4-45 

physical 4-41, 9-1 

selecting signal line type 9-2 
Correction, X,Y 13-7 
Cross Reference report 4-58, 4-62, 12-12, 12-13 
Current File field on status line 4-10, 5-7 
Current grid, 14-12, see Setup Grids command 
Current libraries, see Setup Libraries command 
Current Line command 10-7, 14-11, 14-28, 15-12, 16-4 

dashed 10-7 

dotted 10-7 

solid 10-7 

style 10-7 

thick 10-7 

thin 10-7 

width 10-7 
Current Pin command 14-17, 15-18, 16-4 
Current Symbol command 15-17, 16-5 
Current Text command 10-2, 16-5 

height 10-2 

orientation 10-2 
Cursor 4-16, 5-19 

moving 4-6, 4-16, 5-19 

selecting, 4-16, 5-19, see also Setup Display command 
Cursor Location field on status line 4-6, 5-4 


Data Interchange Format, see DXF files 
Data bits, see Setup Communications command 
Delete Arc command 15-13, 16-6 
Delete Attribute command 15-29, 16-6 
Delete Block command 11-5, 16-7 
inside of the block 11-5 
outside of the block 11-5 
Delete Bus command 9-16, 16-7 
Delete Junction command 9-18, 16-8 
Delete Line command 10-11, 15-13, 16-8 
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Delete Module command 7-10, 16-9 
Delete Part command 4-39, 8-16, 15-34, 16-9 
Delete Pin command 15-22, 16-10 
Delete Polygon command 15-15, 16-10 
Delete Port command 7-15, 16-11 
Delete Rectangle command 15-15, 16-11 
Delete Symbol command 15-18, 16-12 
Delete Text command 10-6, 16-12 
Delete Wire command 4-45, 9-13, 16-13 
DeMorgan, alternate 4-31, 8-4, 15-10 
Des key string, see Reference Designator 
Design structure 
Flat design 7-1 
Hierarchical 7-1 
Flat vs. Hierarchical 7-5 
Design Rule Check (DRC) report 4-58, 4-63, 4-66, 12-12, 12-13 
component errors 4-63, 12-15 
electrical errors 4-63, 12-14 
error messages explained, see Appendix A 
hierarchy errors 4-63, 12-13 
pin errors 4-63, 12-14 
wire errors 4-63, 12-14 
Designator, reference, see Reference designator 
Destination 9-12 
Dialog boxes 5-11 
check boxes 5-11, 5-15 
entry boxes 5-11, 5-12 
list boxes 4-22, 4-34, 5-11, 5-14 
pushbuttons 5-11, 5-12 
selectors 5-11, 5-13 
Display hidden pins 8-13 
DMP (Houston Instruments) plotter considerations 13-21 
Drafting film C-2 
DRC, see Design Rule Check report 
Drivers 
matching printers and drivers 13-11 
printer/plotter 13-9 
selecting the driver 13-8 
DXF files 4-66, 13-25 
DXF output considerations 13-25 
loading the DXF file into AutoCAD 13-26 
selecting the DXF driver 13-9, 13-26 
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Edit Attribute command 15-28, 16-13 
Edit Bus command 9-14, 16-14 
Edit Library command 15-1, 15-2, 16-14 
Edit Line command 10-9, 16-15 
style 10-9 
width 10-9 
Edit Module command 7-9, 16-15 
Edit Part command 4-39, 8-12, 16-16 
Edit Pin command 14-22, 14-30, 14-39, 15-24, 16-17 
pin designator 15-25 
pin name 15-25 
Edit Port command 7-13, 16-17 
Edit Sheet command 15-2, 16-18 
Edit Symbol command 15-18, 16-18 
Edit Text command 10-6, 15-16, 16-19 
Edit Wire command 4-45, 9-7, 16-20 
rotate label 9-8 
stack label 9-8 
EIA-232-D standard D-1 
parallel vs. serial D-2 
Encapsulated PostScript files 13-28 
generating 4-67, 13-28 
Entry boxes 5-11, 5-12 
entering and deleting values 5-12 
Error messages, explained, See Appendix A 
Exiting the Library Editor, see Edit Sheet command 
Exiting the Sheet Editor | 
permanently, to DOS, see File Quit command 
temporarily, to DOS, see File DOS command 
temporarily, to the Library Editor, see Edit Library command 
Expanded memory (EMS) support 2-1 
installing the EMS driver 3-2 


File Backup option 6-3 

File Clear command 4-29, 6-12, 16-21 

File DOS command 6-12, 16-21 

File Hierarchy command 7-6, 16-22 

File Load command 4-21, 6-6, 16-23 
block files 11-10, 11-11 

File Quit command 4-24, 6-7, 6-17, 16-23 
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File Save command 4-23, 4-55, 6-7, 16-24 
automatic backup 4-53 
Save Backup option 6-3, 6-11 
Filename 
conventions 4-19, 6-2 
entering 6-9 
extensions 4-19, 6-2 
extensions for output files 13-14 
Files 
creating a new file 6-4 
current 4-10, 5-7 
loading, see File Load command 
organization 6-1 
plotting/printing to 13-21, 13-23 
saving, see File Save command 
Final output image size 13-6 
automatic scaling 13-6 
Flat designs 7-1 
definition 7-1 
Flat vs. Hierarchical 7-5 
selecting a design structure 7-6 
Footer, reports 12-17 
Free ports 7-11 


/g, graphics driver command option 3-5 
G command, see Grids 
Global pins 15-20 
Global ports 7-11 
Graphics adapter 2-2 
Graphics drivers 
changing 3-5 
installing 13-18 
Graphics editors 16-1 
Library Editor, see Library Editor 
Sheet Editor, see Sheet Editor 
Grids 5-7 
Absolute 4-8, 5-7 
grid field on the status line 4-8, 5-7 
hatched visible grid 5-22 
Relative 4-9, 5-21 
setting up, see Setup Grids command 
Visible 4-9, 5-21 
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Handshake, see Setup Communications command 
Hardware requirements 2-1 

computer 2-1 

disk drives 2-2 

EMS (Expanded Memory) support 2-1 

graphics adapter 2-2 

monitor 2-2 

mouse 2-2 

printer 2-3 

RAM requirement 2-1 
Hardwire handshake D-3 
Hatched visible grid 5-22 
Header, reports 12-17 
Help utility 

from the status line 4-7, 5-6 
Heterogeneous components 8-2, 8-4, 14-9, 15-9 
Hidden pins 15-20 
Hide Attribute in Sheet 8-13 
Hierarchical designs 7-1 

child sheets 7-4 

compiling 7-15, 12-5 

definition 7-2 

editing 7-7 

example design 7-15 

family tree (path) 7-4 

File Hierarchy command 7-6 

flat vs. hierarchical 7-5 

level 7-3 

member (item) 7-4 

module 7-3 

parent (superior) 7-3 

port 7-11 

primitive (node) 7-3 

printing and plotting 7-15, 13-8 

root (top level) 7-3 

section 7-3 

selecting a design structure 7-6 

simple versus complex 7-4 

see also File Hierarchy command 
Hierarchy Tree report 7-15, 12-12, 12-17 
Homogeneous components 8-2, 8-3, 14-8, 15-8 
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Hot spots 4-5, 4-10, 5-8 
Menu 4-10, 5-8 
Palette 4-10, 5-17 
Undo 4-10, 5-18 
Zoom 4-10, 4-12, 5-16 
Houston Instruments (DMP) plotter considerations 13-19 


IEEE/ANSI, alternate 4-31, 8-4, 15-10 
IEEE/ANSI Standard, 91-1984 4-31, 8-4, 15-10 
IEEE symbols 15-16 

see Current Symbol command 

see Delete Symbol command 

see Edit Symbol command 

see Move Symbol command 

see Place Symbol command 
Ink, plotter C-2 
Installation instructions 3-3 
ISO A4-A0 6-4 


Jumping around the worksheet 4-25, 6-13 
Jump Location command 4-25, 6-13, 14-12, 15-24, 16-25 
Jump Net command 4-26, 6-13, 16-25 
Jump Part command 4-27, 6-14, 8-14, 16-26 
Jump Text command 4-27, 6-14, 10-5, 15-24, 16-26 
Tango tip 4-28 
Junctions 4-47, 9-13 
see Delete Junction command 
see Move Junction command 
see Place Junction command 


Key strings, see Component Key Strings 


Level, in hierarchy 7-3 
Libraries, browsing 4-33 
see also Library Browse 
Libraries 
close, see Setup Libraries 
create, see Setup Libraries 
open, see Setup Libraries 
setting up, see Setup Libraries 
Libraries, current 4-32, see also Setup Libraries 
Library Add command 14-15, 14-32, 14-37, 15-30, 16-27 
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Library, browsing 4-33, 8-6 
Library Contents report 4-58, 4-63, 12-12, 12-15, 15-36, 16-57 
Library Delete command 15-31, 16-27 
Library Editor 4-2, 6-3, 15-1, 16-1 
creating components 14-1, 15-1 
entering 15-2 
exiting 15-2 
list of commands 16-3 
tutorial 14-1 
Why a Library Editor? 15-1 
Library Load Component command 14-48, 15-32, 16-28 
Library management 15-35 
Library Merge command 15-35, 16-29 
Library Name command 15-37, 16-30 
component aliases 15-35 
Library Rename command 15-39, 16-31 
License agreement F-3 
Limited warranty F-4 
Lines 10-7 
dashed, see Current Line command 
dotted, see Current Line command 
solid, see Current Line command 
style, see Current Line command 
thick, see Current Line command 
thin, see Current Line command 
width, see Current Line command 
List boxes 4-22, 4-34, 5-11, 5-14 
selecting from 4-22, 5-14 
scrolling 5-14 
wildcard characters 5-14 
Loading 
block files 4-21, 6-6, 11-9 
components, see Library Load Component 
schematic files 4-21, 6-6 
LPT1, LPT2, LPT3 12-17, 13-13 


M command, see Main Menu command 
Main Menu 4-10, 5-8 

accessing 4-11, 5-8, 5-9 

two-level design 5-9 
Main Menu command 4-10, 4-11, 5-9, 5-10 
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Maintain Connections option 8-15 
enabled with Setup Options command 8-15 
with Move Block 11-2 
with Move Bus 9-15 
with Move Line 10-10 
with Move Part 8-15 
with Move Wire 9-9, 9-12 

Manual conventions 1-4 
cursor keys 1-4 
<Enter> key 1-4 
keystrokes not case sensitive 1-5 
menu command names 1-5 
mouse buttons 1-4 
non-alphanumeric keys 1-4 
screen text 1-4 
Warnings and Notes 1-6 

Manual organization 1-3 

Member (item), in hierarchy 7-4 

Memory requirements 2-1 

Menu 
two-level design 5-9, 5-10 

Menu hot spot 4-10, 5-8 

Module 
in hierarchy 7-3, 7-7 
deleting, see Delete Module command 
editing, see Edit Module command 
moving, see Move Module command 
placing, see Place Module command 

Module ports 7-8, 7-11 

Mouse 2-2 
installing 3-2 

Move Arc command 15-13, 16-31 

Move Attribute command 15-29, 16-32 

Move Block command 11-2, 16-32 

Move Bus command 9-15, 16-33 

Move Endpoint command 9-9, 9-15, 10-11, 16-33 

Move Junction command 9-18, 16-34 

Move Line command 10-10, 16-34 

Move Module command 7-10, 16-35 

Move Part command 4-39, 8-15, 9-9, 9-16, 16-35 

Move Pin command 15-22, 16-36 

Move Polygon command 15-15, 16-36 
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Move Port command 7-14, 16-37 
Move Rectangle command 15-15, 16-37 
Move Reroute command 9-10, 9-15, 16-38 
Move Symbol command 15-18, 16-39 
Move Text command 10-6, 15-16, 16-39 
Move Wire command 9-9, 16-40 
Multi-sheet plotting 13-22 

Flat mode 13-23 

Hierarchy mode 13-23 


Named connections 4-48, 9-1 
see also Edit Wire command 
Net names (labels) 9-7 
rotate 9-8 
stack 9-8 
see also Edit Wire command 
Net list generation 4-59, 12-1, 12-8, 12-10, 16-56 
see also Post Net List command 
Net list file, Tango format B-1 
component description B-2 
component section B-1 
generating from a schematic B-1 
net section B-3 
Nets 
generating from a schematic 4-59, 12-1, 12-8, 12-10, 16-56, B-1 
jumping to, see Jump Net command 
special, see Special nets 
see also Post Net List command 
Next Alt 8-7 
Next Part 8-7 
Non-orthongonal mode 4-42, 9-3, 9-12, 10-11 
setting 4-42, 9-4 
see also Setup Options command 


O command, see Orthogonal mode 
Offset 
for plotters/printers 13-16 
On-line help, see Help utility 
Orthogonal mode 4-42, 9-3, 9-12, 10-9, 10-11, 15-15 
enabling 4-42, 9-12 
setting 4-42, 9-4, 10-9 
toggling between enabled modes 4-45, 9-3 
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90/45 4-43, 9-4, 9-5 

90/90 4-43, 9-4, 9-5 

Long/Short 4-43, 9-4, 9-5 

Short/Long 4-43, 9-4, 9-5 

see also Setup Options command 
Output filename extensions 13-14 
Output options 13-6 

plotting and printing 13-14 
Output report generation 4-62, 12-2 

see also Post Reports command 


P command, see Speed Palette 
Pan, see Zoom Center command 
Palette, see Speed Palette 
Palette hot spot, see Speed Palette 
Parent (superior), in hierarchy 7-3 
Parity, see Setup Communications command 
Part 
deleting, see Delete Part command 
editing, see Edit Part command 
moving, see Move Part command 
placing, see Place Part command 
Part Location report 4-64, 12-12, 12-16 
Part Usage report 4-64, 12-12, 12-15 
Pens 13-16 
changes, pausing 13-20 
width 13-16 
speed 13-16 
Pins 
color, see Setup Display command 
current, see Current Pin command 
deleting, see Delete Pin command 
electrical type 15-20 
global type 15-20 
hidden 15-20 
labeling, see Edit Pin command 
length, see Current Pin command 
moving, see Move Pin command 
orientation 15-20 
placement, see Place Pin command 
rotation 15-20 
style, see Current Pin command 
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Pin designator 14-23, 15-25 
Pin name 14-23, 15-25 
Pin type 14-23, 15-25 
Pivot point 9-4, 9-12 
Place Arc command 14-10, 14-12, 14-34, 14-42, 15-13, 16-41 
Place Attribute command 14-15, 14-36, 15-26, 16-42 
Place Block Copy command 11-4, 11-10, 16-42 
Place Bus command 9-14, 16-43 
Place Junction command 4-49, 9-17, 16-43 
Place Line command 10-8, 14-14, 14-29, 14-36, 15-13, 16-44 
Place Module command 7-8, 16-45 
Place Part command 4-35, 8-8, 15-34, 16-46 
Place Pin command 14-19, 14-30, 14-38, 15-21, 16-47 
Place Polygon command 15-14, 16-48 
Place Port command 7-11, 16-49 
Place Rectangle command 15-15, 16-50 
Place Symbol command 15-18, 16-50 
Place Text command 4-51, 10-3, 15-16, 16-51 
barred text 10-5 
in title block 4-51 
Place Wire command 4-41, 9-3, 16-52 
Plot/print, see Post Plot/Print command 
Plots, producing high quality C-1 
hints for consistent plots C-3 
low-cost plots C-4 
Plotters 2-3, 13-17 
accessories C-3 
Houston Instruments (DMP) considerations 13-21 
points and inks C-2 
selecting drivers 13-8 
Plotting, see Post Plot/Print command 
Ports 7-11 
deleting, see Delete Port command 
editing, see Edit Port command 
free ports 7-11 
global ports, 7-11 
module ports 7-11 
moving, see Move Port command 
placing, see Place Port command 
printer/plotter ports 13-13 
Post Archive Library command 4-55, 4-60, 12-1, 12-2, 16-53 
Post Back Annotate command 4-56, 12-1, 12-3, 16-54 
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Post Cleanup command 4-54, 4-58, 12-1, 12-5, 16-54 
Post Compile command 4-55, 4-59, 12-1, 12-5, 16-55 
descend into hierarchy 7-15, 12-7 
group parts to minimize components 12-7 
rules 12-8 
update assigned reference designators 12-7 
Post Forward Annotate command 4-56, 4-60, 12-1, 12-9, 16-55 
Update Net Names 4-60, 12-9 
Update Parts 4-60, 12-9 
Backup Sheets 4-60, 12-10 
Post Net List command 4-57, 4-61, 12-1, 12-10, 16-56 
Post Plot/Print command 4-57, 4-65, 12-1, 12-11, 13-1, 16-57 
descend through hierarchy 7-15, 13-8 
DMP plotter considerations 13-21 
DXF output 13-25 
final sheet size 13-6 
hierarchy option 13-2, 13-8 
interrupting output 13-24 
items and attributes 13-2 
matching printers and drivers 13-11 
multi-sheet plotting 13-22 
offset on printers 13-20 
output filename extensions 13-13 
output options 13-2, 13-4, 13-16 
pausing for pen changes 13-21 
pen width and speed 13-17 
plotting or printing the output file 13-14 
PostScript output 13-27 
print options 13-24 
rotate output 13-7 
select the driver 13-8 
select the port 13-13 
setting the plotter offset 13-17 
setting the serial ports 13-15 
sheets to be output 13-4 
using an imagesetter 13-29 
X,Y correction 13-7 
Post processing 4-54, 12-1 
using the Post commands 4-60, 12-1 
Post Reports command 4-62, 12-1, 12-11, 16-57 
see Bill of Materials report 
see Cross Reference report 
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see DRC report 
see Hierarchy Tree report 
see Library Contents report 
see Part Location report 
see Part Usage report 
PostScript output 13-9, 13-27 
devices 13-27 
drivers 13-27, 13-28 
files 13-27 
generating 4-66, 13-27 
Power symbols 
creating 14-49 
Primitive (node), in hierarchy 7-4 
Print options 13-24 
rotate output 13-7 
strips 13-24 
Printers 2-3 
matching printers and drivers 13-11 
offsets 13-20 
selecting drivers 13-11 
supported 13-11 
wide carriage 13-24 
Printing, see Post Plot/Print command 
Program error messages, explained, see Appendix A 
Prompt line 4-5, 4-6, 5-3 
Pushbuttons 5-11, 5-13 


Quick Save option 6-11 
Quitting the Library Editor, see Edit Sheet command 
Quitting the Sheet Editor 
permanently, to DOS, see File Quit command 
temporarily, to DOS, see File DOS command 
temporarily, to the Library Editor, see Edit Library command 


Radius, arcs 14-2, 15-13, 15-14 

Reference designator 8-10, 15-27 
automatic incrementing 
changing after placement 8-12 
Des key string 8-7, 8-10 
height, see Setup Options command 
multi-part designators 8-10 
in the Tango net list, see Net List format 
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Reference point 
blocks 6-10 
component parts 
Registration of software F-1 
Relative grid 4-9, 5-21, 14-28 
Renaming components, see Library Rename command 
Reports 
see Bill of Materials report 
see Cross Reference report 
see Design Rule Check report 
see Library Contents report 
see Net List report 
see Part Locaton report 
see Part Usage report 
see Post Reports command 
Rerouting wires, see Move Reroute command 
Return/replacement procedure F-5 
Root (top level), in hierarchy 7-3 
Rotate print option 13-7 
Rotating 
blocks 6-7, 11-3 
buses 9-14 
component parts 8-8 
wires 9-3 
RS-232-C standard, see EIA-232-D standard 


-SFn swapfile 6-12 
Save Backup option 6-11, 11-9 
Saving 
block files 4-24, 6-9, 11-7 
schematic files 4-24, 4-55, 6-7 
Scale 
automatic for plots/prints 13-6 
Schematic files 
automatic backup 4-55 
creating a new file 6-4 
filename convention 4-19, 6-2 
loading 4-21, 6-3 
organization 6-1 
saving 4-24, 4-55, 6-5, 6-7 
SCHLINI file 3-5, 4-18, 9-6, 13-2, 13-13, 14-5 
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Screen colors, selecting 
see Setup Display command 
Section, in hierarchy, 7-3 
Selectors 5-11, 5-12 
Serial plotters/printers, connecting D-5 
Serial port 
see Setup Communications command 
see also COMI, COM2 
Setting up your system 4-17 
Setup Communications command 4-17, 13-15, D-2, 16-58 
Setup Component command 14-8, 14-34, 15-6, 16-58 
accepting the definition 15-11 
clear all 14-12, 15-7 
component alternates 14-9, 15-6 
number of parts 14-9, 15-6 
part sequence 14-9, 15-6, 15-11 
part type 14-8, 15-6, 15-8 
Setup Display command 4-17, 10-12, 14-3, 16-59 
enabling /disabling border 4-54 
enabling /disabling title block 4-54, 10-12 
selecting the cursor style 4-16, 5-20 
Setup Grids command 4-8, 4-17, 5-20, 14-3, 16-60 
Setup Libraries command 4-17, 4-32, 8-5, 14-7, 15-5, 16-61 
close 8-6 
create 8-6, 14-7, 15-5 
open 8-6 
Setup Options command 4-17, 14-2, 16-62 
Maintain Connections option 8-15, 9-12 
orthogonal modes 4-42, 9-3, 9-5, 10-9 
sheet size 4-20, 4-29, 5-7, 6-4 
Sheet Editor 4-2, 6-3 
list of commands 16-1 
scope of tutorial 4-1 
tutorial 4-1 
using 6-3 
Sheet files 4-21, 5-8, 6-3 
filename extension 4-22 
loading 4-21, 6-5, 6-6 
saving, see Saving 
Sheet size 4-20, 5-7 
options 4-20, 6-4 
selecting 4-20, 4-30, 6-4 
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Snap grids, 5-20, see also Grids 
Software registration F-1 
Software requirements 2-1 
MS-DOS or PC-DOS 2-1 
Expanded Memory (EMS) support 2-1 
Special nets 4-50, 8-14 
Speed Palette 4-14, 5-17 
hot spot 4-14, 5-17 
two ways to use 4-14 
Start angle, arcs 14-13, 15-13, 15-14 
Starting the schematic 6-1 
Status line 4-5, 4-6, 5-4 
command mode field 4-7, 5-5 
current file field 4-10, 5-8 
current sheet size field 4-10, 5-7 
cursor location field 4-6, 5-4 
grid field 4-8, 5-7 
Help utility 4-7, 5-6 
Stop bits, see Setup Communications command 
Strips, 13-24 
Sweep angle, arcs 14-13, 15-13, 15-14 


Tango net list format B-1 
Tango-Schematic 

getting started 3-1 

installing 3-3, 4-3 

running 3-6, 4-3 

starting with a design file 3-6 

What is it? 1-1 
Tango-Schematic package 2-4 

creating backup copies 3-1 
Tango-Schematic screen 5-1 

see also ACCEL Productivity Interface 
Text 

barred text 10-5 

current, see Current Text command 

deleting, see Delete Text command 

editing, see Edit Text command 

free-floating text vs. attributes 10-1 

height, see Current Text command 

in the title block 4-51 

jumping to, see Jump Text command 
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moving, see Move Text command 
placing, see Place Text command 
rotating 10-5 
stacking 10-5 
Title block 4-50, 10-12 
customizing 4-52, 10-14 
default 4-50, 10-12 
filename extension 4-52, 10-14 
placing text in 4-51, 10-14 
TRS programs 6-12 
Type, component 8-9, 15-27 
editing 8-12 
entering 8-9 
Type key string 8-7 


U command, see Undo command 
Undo command 4-15, 4-42, 5-18, 8-16, 9-3, 9-18, 10-12, 11-11, 16-63 
Undo hot spot 4-10, 4-15, 5-18 


Value, component 8-7, 8-11, 15-28 
editing 8-12 
entering 8-11 

Visible grid 4-9, 5-21 


Warranty, limited F-4 

Wildcard characters 5-14 
for listing files 5-14 

Wires 9-2 
deleting, see Delete Wire command 
editing, see Edit Wire command 
moving, see Move Wire command 
placing, see Place Wire command 

Workspace 4-5, 4-15, 5-19 


XON/XOFF handshake D-3...D-9 
X,Y correction 13-7 


Z command, see Zoom hot spot 
Zoom All command 4-13, 6-15, 16-63 
Zoom Center command 4-13, 6-15, 16-64 
pan-on-demand 4-12, 6-15, 16-64 
C command 4-12, 6-15, 16-64 
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Zoom Extent command 4-13, 6-15, 16-65 
Zoom hot spot 4-10, 4-12, 5-16 
Zoom In command 4-13, 6-16, 14-29, 16-65 
Zoom Out command 4-13, 6-16, 16-66 
Zoom Part command 14-25, 15-23, 16-66 
Zoom Redraw command 4-13, 6-16, 16-67 
Zoom View command 14-21, 14-47, 15-22, 16-67 
Zoom window 6-16 

expanding and contracting 4-13, 6-16 
Zoom Window command 4-13, 5-16, 6-16, 16-68 
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